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Substituted phenethylamine derivatives exhibiting motilin receptor antagonism and being useful as drugs, which are compounds 
represented by general formula (1), hydrates of the same, or pharmaceutical^ acceptable salts thereof, wherein Cy is a group represented by 
general formula (2): an optionally substituted heterocyclic group, C 3 -C 7 cycloalkyl or phenyl; R,, R 2 , R 3 , and R 5 are each hydrogen, 
halogeno, hydroxyl, amino, trinuoromethyl or cyano, at least one of R,, R 2 > R 3 , R< and R 5 being halogeno, trifluoromethyl or cyano. 
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nx^S. ^HttC4Afc : E5 1 U>tt, t H*5«k^^CiJ^X^J|g«lfiflMtJR 
SI (Interdigest ive Migrat i n g - Contract i 
ons, IMC) fcra*fcJRIB*§|#jBc:U W8aj*ffi»T*C£a*fttr*ft 
15 XH5 (Itoh et al.,Scand. J.Gastroentero 
1 . , 1 1. 93-110 (1976); Peeters et a 1 . , G a 
stroenterology 102, 97-101 (1992)). 

tbTH5E)Wii&6tlTH* (S a t oh et al. , J. Pharmac 
20 o 1 . Exp. Therap. , 271, 574-579 (1994) ;Lar 
tey et al., J. Med. Che m. ,38, 1793-1798 
(1 9 9 5) ;Drug of the Future, 19, 910-912 
(1 9 9 4) ) . 

"E^V >U-t-??-7 ><?3-7> hiLX^T^K&cfctftfU^T^K 
25 0^M§$nTO (Depoor tere et al. , Eur. J. 
Pharmacol., 286, 241-247 (1995) ;Poitras 
et al. , Biochem. Biophys. Res. C ommu n. , 2 
05, 449-4 5 4 (199 4) ;Takanashi et a 1. . J. 
Pharmacol. Exp. Ther. , 273. 624-628 (199 
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T^mit t g<D*:m\zbW&?Z>z\t1)m#)t>n (Wi l l i am e t a 1. , 
5 Am. J. Physiol. , 262, G50-G55 (199 2)), ±.&m 

^W'J >Jtoffi**r^ t*^ftSnT*0 (Preston et a 1 . , 
10 Gut, 26, 1059-1064 (1985) ;Fukudo et a 1 . , 
Tohoku J. Exp. Med. , 1 5 1, 373-385 (1987)), 

je», iwfiiis, »i£T$*m. mew*, nnvaamwtz 

©W5B*lWtLT«atW3(t*«iafc»«, -jRit (1) Ti$n5i^7i^ 

25 H«ac (i) 



"20 "a R t0 

(it*. Cy«-^ (2) 
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*fctt7x=;uai**-r. r,. r 2 , r 3 . r 4 , R 5 tt**ac^. Aoy 

R 2 , R 3 > R«* R s ©"354>fc< th— D\t. ADy>Ef, F'J7Md^ 

t. 

R 9 «s ll»l***L/.WTt>J:V^*»l-60it«t>L<tt^tt«[ttCD7 
15 ;i/+Jl/S, B^S$rWbT^Tt)J:^^^2~6 0it^ ; bL<tt^S^©7 

20 ;i/S£5Sf. R,iR 10 tt-«K:a:oT«*ft3-7©->^D7JW« 

25 #ft«UK®7;i/*;i/S, -co-n (r 14 ) r 15< a;uji?*->;Wk 
R 12 ^ Sfctt, -OR 16 **T. 
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** 2 - 6 mm* b < tt#tt«tt® 7;nr-;us, mm® 2-6 vmmbb < 




5 T^$nss*a-r. 

«fcV>&*8 1 - 4 Oitff $> L < tt#tt«tt©7;P*;Wk 3 ~ 7 © □ 

7)v*)vm. mmWii^4(Dum%\s<\zftmwt<D7)v*r)Vi!r*zsm. mm® 

1 ~ 4 OiSfflfc t < «»tt«tt07Jl'*^^JU*n;p*, *fctt«*»*«U 
10 £fctt-N (R 14 ) R.jilT, mfc*fc#l/r^TfcJ:V»3~7*SI®75 

15 \t'>i7U7)V<r=L)V&im.f. 

fib, Cy^3-^>h'U;H^ifll (i) RjjttBtftSfcWLT^T 
t>±^**ilT**36», Sfctt, (i i) R,tt**RfT»0 ; R 7 te7S/ 
20 ; R 8 te*^ST£!3 ; R,tt>f V 7n fcf;WST* 0 ; R 

^T&O ; R 10 B^f;HTfeD ; R .ttA^/^-f^ST* 0 ; R 12 ttth* 
□ *->JHT'*i3 ; R 13 ttt e r t -^PfcTfcD ; Xtt*;^-;«|T* 

tt, R 11 ««&S*#LTVvt*>.fc^a3RST&5. ) T^SnSfk^ft, * 

*Sg0J3te. HRSt (1) ~Z*2tlZit&®ZGMfttLTtt?Z 
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-jB3t (4) 



(^+, Cy, R 6 , R 8 , R 9 , R 20 , R 10> R 12 , R 13 , X*«ktXYtt, Iff 

10 s. £fctt, «asn&7KKS^r. 

R u " I*«**l/T^T6J:H»*S[l'v3<!)iai>bl/< 

tt#tt«tt©7;Mr;i/«, -co-n (r 14 ) r 15 (cc:t. r 14 , R 15 ttif 
*LTU5^*»i-3oa«i'bL<tt»ttflitt©7;^;i/a, g&s 

*|gWtt. (5) 



(it*, Cy, R 6 > R 8 > R 9 > R 20 , R 10 , R 12 , R 13 , X£J;i!>*Yte, if 
25 B«fcb<tt#tt»R©7;WWk -CO-N (R 14 ) R 15 (CCT, R 14 , 
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*&, *IS9Jtt, -*S3t (6) 



(it*, R 8 . R 9 . R 20> R 10 , R 12 , R 13 , fe^tfYtt, tt#]1 1 fc*5»* 
Pitt. tKHIIC^. *fctt7S>©ffisa£HT. 

Ru' ' ' tt, Tk^M?. Htfc££WLTV>Tfc«fcl^*&i~3©itjB'b 
Ktt»8itt©7MJ«, -CO-N (R 14 ) R 15 (d^T, R 14 . R 15 

tt»*5iifc*wsiia!ii;*9ic*ar. ) , *)i>x*~»m. &m.znrc7$y 

*56Wtt» -UK (7) 



(it*. Cy, R 6 . R 8 . r 9 , R 20 , fcj;tfxtt, is^nc^tt-sti^i; 
R 7 " tt. zKSM^ «KSnT^Tt>«k^B»S**l / TV»Tt)«kV»fil*ft 

£7c. #f§BJtt. -Kit (8) 
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N Rii"" 
Rio 



(8) 



R M ' ' ' ' tt, TksHM^ lil^t iT^Tfei^KiS 1 ~ 3 0ili 

5 t>u<tti»S0tto7;^;i/a. -co-n (r 14 ) r 15 (cicit, r 14 , r 

r 12 ' it. sfc«, -or,, (zzx\ R lt \mimi\z&ftzt 

*%BJ«> -*Sj£ (9) 

Cyvy R 6 

(itf, cy, Refcffijftmiiz&vztmcmft&m?. 

20 ic«F#L5*a[%)!itt-r«. 

$e»ti> *%w\t. (io 




R2D R9 
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-&it (1) T*snsfl:^*©3t*ic*i»T. CyKcfetfS-JKit (2) 
OR^ R 2 , R,, R 4 , R 5 tiJJt*, /\ny>Rfti / Tlt 7y*m=?s £ 

Cyl:i3lt5Hfia (2) TSSnsSCDR,. R 2 , R 3 , R 4 , R 5 tLXiX 

UMO^fn^tfeSCi, *S^ttR 2 *J;7jR,^-C!)ADy>JR^T 
iSIt^ffSbK g-fc, R 3 ^ADy>IfT$oT, R P R 2 . R 4 , R 5 
* t ^rnt>7K*lR ; ?T**i't^ ; R 2 > R 3 *«ra-OAay>JR^T*oT» 
R,, R 4 , Rstf^mfcrtSK^TaSfc^tt; R P R 2 , R 3> R 4 , R 5 © 
<PU< th l >J 7Mn^fJH$fc|j:rh U;i^©i^ftl^T£ 

Cy K&tt-S-j&it (2) T^$*l3g<hLT«. 4-7;^D7iz;PS, 
3 -7)\>jrW7x.-)l^ 3, 4-y7MD7i-JH, 4-^DD7i-JP 
g» 3-^DD7iZM, 3, 4-y7DD7i-JH, 2-7DtD-4~ 
tHD+y7irM, 3-70to-4-tHn+->7x-JH > 4-HJ7 
Wo^^7x;JH, 4->7;7xz;«)WJl / < ) 4-7MD7X 
4-^OD7xr:;us^$e>»cJfSL<, 4-7Mo7xrj|/S)ji# 

Cyt*JtSllJfta**LT^T'bJ;lriffl3(im©tt*j|!ttTtt» 

tt**ai©5-7jio*ai*fciaii^ai3&«*jf6n. mmz\z, trusts. 
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x 7 7V)vm, ?-jL-)vm. tfpu;u», ^s^/ujh, -y>f'j 

t!oUyr;H, tf^'Jv^S, f h^tHo-fy 

10 JSFSLV*. 

C y (C«i?SJft*ft 3 ~ 7 0y^D7MMt ITS, ->7 D^>^;i/S, 
CyKm±®<k , 5&£«£WTSa*. CytlTtt-»a (2) , g$g£ 

7xrjH, 3, 4-y^DD7x^JH, 2-7Utn-4-tFo^y7i 

3-7DtD-4-hHo^->7x-;H, 4- MJ7Jk*n*^;k7 
x-Jl/S, 4-y77 7i^H> 3 -- f > H b < , 4-7 

R 6 KfcttS, LT^Tt) £ fr*ft*ft 1 ~ 3 0jt$tfe L < 

R 6 [C&tfS. B&S£W LT^Tt> .fcU&JtHfc i~3 OE^fc L < 

tto7;u+;i/StLT«, ^wus, x^;ug, 7;i/*o*3 t ;i/£, hU7;i/* 
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r 7 \z&vz>. mwimzfi LT^Tfc i ~ 3 (Dumh l < \*tt&m 
r 7 iz&vz>> m&mzij Lx^xh^mm^. i ~ 3 ommh l < 

mm®. i ~ 3 (ommtL < 7 ju*jua^t**«#^6n. 

tcioxe^$nT^Tt)j:^75ys, wit«, 75 /a, ;WP7$/s. 

7^n, ifMS, -rv7oe;i,s. -rv7^;^ s 

e c -ZfrM&s t e r t -^PS, 3-^>3Mi,g, ^"O^S&^tft 
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trauma* -ts^ujwi. Aoy>jRf, fc£ 

tt©7;u*;i^stbT», ^jus, -Tv/Dt^s, ^77*^S, sec- 

7*^^*, ter t-yfM, *#"<>9MMfc /^-7JV 

^-□^>-7;US, 2-?X-)V*?-)V&* S-OK'J^WI*, ^>-7^a, 
10 /t7-fcFD+y'<>y)H, 7x^fM, ->7 D^yiMWHAfS b 

R 9 tC*5^S> «Jft«WL TVvr%>«kVifc*ft 2-6 OX«%> b < 

yo^>- 1 — r^a, 2-^x>-i-<^s. 2 --rv7x>- i — r jvm 

15 &&&<a£tf&*U 2-7*D^>- l-<^S^5f*L^. 

R 9 KfcttS » bT^T t) «fc 1^1*** 2-6 O.a^fe b < ttfttt* 

r 9 c*s tt* . wwi&*ii vT^Th*. ^mm®i 2-6 Mm hv< \m%m 

20 tt<Z)7JU^r-;USibTtt, 2 -7*a^>- 1 — f JWItfff 

• R^CfcttS, g^S*WUT^T : bJ:^^^^2~6cDitmfeb<«^m 

2 -7*5 l >- 1 —f ^Sfctwtf en. 2 -7^>- 1 — < jpg#«f£U>. 

R.fcfctt*. g^S^WbTV^T ; b=kV^^2.~6(Difi^ ; bb<«^m 
25 ^07;^x;|/S©m^S(hbT«, Aoy>Ef- 7I-JH, HJ 

Jl/S, ;^-kHD+->7x^H, /i7-7JW^o7xr:;i/Sf«j:<h**^fe>n. 

R t C*»S, H&g£W bT^Tfc «fcV*ift*« 2-6 ®B8*> b < tt^ttH 
tt®7J^x;i4ltbTtt, 2-7^>- 1 HJHiWf$U». 
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Pirn's* g-U». 
5 Sfc, ±fE7x-;pg{i, i t>L<tt*tt&±®l^-fcL<^&ofc±fE®H 

R 9 ifi R 2 o t H o L «t IC& o TfMt 3 ~ 7 CO -> ? □ 7)l*)V& t L 
y^^S, sec t e r t -7>^S, 3-^>?MPS, 

r 2 o \zm%, mm& 1 ~ 3 <vmm t> l < a^n^oT^^^st lt«u 
y^i/S^^L^c 

R 10 £LT«> tKS^, y^US^ftLV^ 
20 R^fC&tfS, ^^S^#LT^Tfe=k^M^l~3©iS^=bL<tt^ 

^©7;u*^gc9g&g<!:LTtt, 75 ys, y^75ys, s>y 

te, zK&g, 75 ya, ^;p#^->;ps, y^ug&t'^tf 
ens) » 7Ki?s> / ^->s. Aoy>fH% ^I/A^jus, y^yjp* 

-JUS, ^KFl. ^7-yJH> N' -y77-N" -y ^)W7-iy)Vm, 
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r , t k^ws, mWimz^ LT^Tb£^mm& i ~ 3 ois^fe u < 

RnKfcttS, -CO-N (R 14 ) R^OR^&cktfRutC&tt-S, tt&S 
LT^TfectV^S^ 1 ~4 ©itgife V < \$ftmm07 )l*)Vm(D7 )V* 

)mtLx\t, *?)vm, x3S>i^ yntr^g, -fy^otwa, -fv^?;!/ 

15 sec-yf;H, t e r t^)UmM^b<, 

RnKl&tt^ -CO-N (R 14 ) R 15 ©R 14 fcJ:a*R 15 lC*3tt5, g&g 

bx^x ct ^mm& i ~ 4 ©nil t> b < «#&#n*© 7 ;^;usom^s 

RnK&tfS, -CO-N (R 14 ) R 15 OR 14 *5J:^R ls II*3tt-5> fi&g 
25 LT^Tt) J; l^p^gc 1 ~ 4 (DUM* L < 7 LTte, 

*?)i<m. -fu^jvm. -Yv^ot^s, t e r t y^jn, tno 

^ h+y^^JH, 2-t KD+vXfMPg, 2-75yx^JP 
2-t Ko+->-2-^^^Dhf;i/S> 2-t Fo^->-2-^^;uy n 

tr;PS, 2-75/-2-^5 1 ;pyDtf^s, *5>7,)\,*-)v*?)im, 
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tmfzn, x^;us. -fuwvm. -fv/o^s, tertyf 

RnH&ttS, -CO-N (R 14 ) R 15 <DR 14 &£TfR 15 \z&VZ>, 
3 ~ 1 Q>i/>7U7)V*)V&t VX\t. y^n^n If )m#& £ L^„ 
R^lCfcttS, -CO-N (R 14 ) R 15 ©R 14 &£i[H* 15 {;:i5tt3, 

Ll^c " 

R^lC&tfS, -CO-N (R 14 ) R 15 <DR 14 £J:tfR 15 |;:&tt-2>, 
R^ICiSttS, -CO-N (R 14 ) R 15 (DR 14 i3j;rjR 15 {c43W-5, 

tvx\t. mmm^. mmw.=F, mniw^frzMiRisftz^u^Z'ptzKt 
s» ^x-;i/S, fnuM, **i*vujw*, ^7yu;i/S, ^-u-^ti/u 

R M fc4JW-*, -CO-N (R 14 ) R 15 K*Jtt*. -N (R 14 ) R 15 iLT, 
HlftS*WLT^T i b«klr»3~7^SB75>0 3~7^ai75>(i:LTK, #J;L 
«. 7yUy>, 7W>, tfaUvX fcf^UvX tT'^v'X 

R.iWS, -CO-N (R 14 ) R 15 t*SW5, -N (R 14 ) R l5 <hLT. 
BtftS**LTt»T'b«fc^3~7^Sil7S>tLTtt, 4-*^#*^^;Hf 

4-xh+->*;i/7H-;i/tr^7^>, a-^)vt,)V^-)v^^^ 
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Riil^W, -CO-N (R 14 ) R 15 «hLT«. tl)Vn^)im. 
)VtDVn^)Vm. iy^uzfu\d)Vti)Vn^ )Vm. ter t^JWMH 
5 4-ih^y*;^jMfJi/- i - tr^7v>^;i/^-;us, ^h+->^^;u 

■*&tt**id©5*fctt6jiai3Wis»f6n«. aiftstLTa, 

U;i/S, 2-?-7!/UJWI, 1. 3, 4-my7 > /-^-2-'fJH 1 1. 
2, 4-Wy7 > /-;i^-5-fM > 1, 3, 4 -x7 v77-JU- 2 -- f 

Ji/S, l. 3, 4- h«j7i/-;p-2— r;us> xh^yu^s, t?U5>;t^> 

20 a, 6-^fjK4-t!'JSyy >-2— f;WS, <f 5$^/>J5?>-2. 4-5? 

*>-5-<;i*fc£*«*tf&n; 2-^7i/y;i/*, 1, 3, 4-^-9-^7 
7-;i/-2— fjps, i, 2, 4-**W7V-)i-5-'om. 1, 3, 4 

xj^t^-o^s/*?;^ **>*Ji/*x;i/7S/;*?\ii/g, 
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^)vt,)v^-)v- i -e^vv>^;i/#-;us, 2-^7yu^s, i, 3, 4 

-**^>*7V-jU-2 — f;i*, 1, 2. 4-**l7-v7y-;i,-5— oi/*, 
1, 3, A-b^7V-)V-2-^)Vm, 6-^^-4-lfUSvy>-2- 

R 12 K:fctt3, -OR 16 ©R 16 fC:fctt^ ^^l~4 0filI#cO7;Wl/ 

R , 3 K&#5> 1 ~ 6 (DW.mh L < te#&imtf)7;M^g£ LTte. 

£*3s£Sc 2-5 ©BStfe L < \tft&mtt<D7)ls*)mtfitf £ L < , JftSft 3-50 

»S«tto7;^;PS*«S5fc:ff*b<, t e r t-^;«w»t:Jf*I.K 
r , 3 K:**t*, 2 ~ 6 ©e$i*> l < a»ei«©7;^r;nt lt 
a. ^*»3~5©it*%>L<»4»ttiitto7;^=;u**q?*L<, mm&3 

R , 3 t*tts, 2-6 ©Eilfc L < tt4J-S«tt07;i/^-;PS t LT 

«. K*»3~5©E«t>t<«^ttiitt©7;U+r;US3&«ffSb<» ^^3 

R 13 K*JtS, -IBcS. (3) £*5tt*R 1T £LTtt, /fJHA^JlH. 
R I8 C*5WS, -«5t (3) KS^R.^m.^-Htft^TitfrtT 
3 - 7 © □ 7)\s*)m LTtt, 3 - 5 © □ 7 

R (3). lC*5WSR 18 *J;^R 19 *JH*lia:^T^ricT 

^KiS 3 - 7 © □ 7;U^x;i/S LT 3 - 5 © □ 7 JU^x;i/ 

ert-yfJH, l, l-^?;uyntr;m, i, l -i/^^JU- 2 -^n 
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L< , t e r t -f^)V&tm\zn S Uj. 

-jRSC (l) 




R 



(1) 



5 



Cy. R,,'R 7 , R 8 , R 9 , R 20 , R 10 , R lp R 12 , R 13 , X£ 

(2) TS5it§ST?*0. £C1T, R P R 2 . R s , R 4 , R 5 «, £*lS©5 

10 It^D ; R,«i. **«?-*fctt*^;i,ST7*0 ; R 7 ^\ TkSH^Sfcteffi 
tftS*WUT^T«b«k^75y«T*0 ; R 8 #. *^;PST* 
0 ; R,#, 'fV^Dtm -YV7*3Ml/g. s ec-^JH, t 

ert-7>;«, 3-^>^Jl/S, **^>^;«, ->^d^v;uS, 7i 

15 Sfctt, y^DA+y;WfjHTS0 ; R 20 *«, tK*JR^»0 : R„*«, 

^;u*;wtqE-f;us, x^;i^;w\*t-f;i/g, n-^u^jvtDvn^ -i 
20 V^DtfjI^Jkr^;^ */*>u-fu\*)\,1i)\,)V£<4)V& > tert-7*^ 

* h^rist^frtifrn^ Jim* * h^->tuw^^)im, 
25 *=^-i-t!^7S?>*;Psi?=;wi. 2-^7V'j;i/S, 1, 3, 4 

^7y-;i/-2--fM, 1, 2. 4-^^t)->*77-^-5-<JUg, 1, 3, 
4 - h U 7V—)l- 2 6 4 - tf "J 5 -^y >- 2 — f Jl/ST 
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$>D ; R 12 #. *i£gT*$>0 ; R ls a«, -f y 7o tert 
(tBuK 1, 1 -^^^Dtf^S, 1. l-v77;i—2-7 

□ T&£ft£»*#£L<, Phe (4-F) -N-Me-V 

al-N-Me-Tyr (3-tBu) — N H 2 . Phe (4-C1) -N-M 
5 e-Va 1 -N-Me-Ty r (3-tBu) — NH 2 , Phe (3, 4-F 

2 ) -N-Me-Va 1-N-Me-Tyr (3-tBu) -NH 2 , Phe 
(3-F) -N-Me-Va 1-N-Me-Tyr (3-tBu) -NH 2 , P 

he (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NHO 

Me, 2- ( (2-757-3 - (4-7Mo7iZJW -fu^-)V) -N 
10 -77^757) -3-77;US@£ 2- (3- t e r t^-4-hh*D + 

->7xXJU) -l - (2-tUyJWJW\ ,; t<JW xf ;i/75 H, N- (2- 
(2- ( (2-757-3- (4-7M0 7iXJW y°u¥*-)\,) -N-7 

7^757) -3-77^-:/7y;i/757) -3- (3-tBu-4-hKa 

+ ->7x"JW 7°DWW S3d, N- (2- (2- (2-757-3- (4-7 
15 ;i/^n7x-^yo/ty-r;u-N-75 1 ;i/75y) -3-77JW 7711^75 
7) -3- (3- t e r t7*7^-4-t Fo4->7xx;W yDtMl/) 7JI-7 
75 N — [2- (3-tert 7'?^-4-kHD+y7irW - l - 
(^^>XM-^7=y^?JW X7;W -2- [N- (4-7MD7iX 
Jl/77-;^JW 77^757] - 3-77^7*775 h\ 2- ( (2-757 
20 -3- (4-7M07xXJW tT^nJl/) -N-77^757) -3-7 
7JUg&^ 2- (3-t-.7f^-4-tFD4y7iXJW -l-MA'Sh* 
77^X7^75 K, 2- ( (2-757-3- (4-7MD7ir;W :/□ 
tT^x;U) -N-77;i/757) -3-77;U8& 2- (3-t-^7;i/-4 

-t Kd^->7xx;1/) - i -77>7Ji/*x;i,7 7^x7^75 b\ 2- (2 

25 - ( (2-757-3- (4-7MD7irJW ^Dfcf^x;!,) -N-77JU 
757) -3-77;i/-y7UJl/75 7) -3- (3 - t B u - 4 -h Ko*v 
7xx;W ^n/17-Jk 2- (1- (2- ( (2-757-3- (4-7;t^ 
□ 7XXJ1.) ^fuM^'M -N-77^757) - 3 -77;U-7'7'j;i/75 
7) -2- (3- t e r t 77;U- 4 - b h* D*y7xZf) Ifjl.) -6-7 

18 



WO 00/44770 



PCT/JP00/00444 



5 1 ;U-4-b°'J5^y>, 2- ( (2-757-3- (4-7M07x-)W 

^otr*-;w -N-^^WTsy) 2- o-t-^P 

-4-tHD^->7i-M -1- (1, 3, 4-**D-i?7V-)\'-2-'i 
)V) X?Mk75 b\ 2- ( (2-757-3- (4-7MD7x~;W :/ntf 
5 -N-73^757) -3-77JUM 2- (3- t -73MI/-4- 

kh'D + ->7i-W -1- (1, 2, 4-m-y7 , ;-^-5-<JW X? 
)17S. K, 2- ( (2-757-3- (4-7M07x"JW fcTtfx;!,) 
-N-7^75 7) -3-75MHSU 2- (3 - t e r t 7^)1- 4 - 1 F 
□ ^->7i^) -1- (^77-^-2— f;W X3MI/75K, 2- ( (2- 

10 757-3- (4-7MD7IZJW 7o tf^XJI/) -N-73MP757) - 
Z-*3-)mm 2- (3-t-7f^-4-tHP + y7x^JW -1- (1, 
3, 4-hU77 > -;i/-2--f;i') X^75K, Tyr (2-F ) -N-M 
e-Val-N-Me-Tyr (3-tBu) -NH 2> Tyr (3-F) - 
N-Me -V a 1 -N-Me-Ty r (3-tBu) — NH 2 , Phe (4- 

15 F) -N-Me -V a 1 -Ty r (3-tBu) — NH 2 , N-Me-Phe 
(4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 2 , N-Et-P 
he (4-F) -N-Me-Va 1 -Ty r (3-tBu) - NH 2 , Phe 
(4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHMe, N — Me — 
Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHMe, N- 

20 Et-Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHMe, 
N-Me-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) — NH 2 . N-Et-Phe (4-F) -N-Me-Va 1 -N-Me-T 
yr (3-tBu) - NH 2 , Phe (4-F) -N-Me-Va 1 -N-M 
e-Tyr (3-tBu) -NHMe, N-Me-Phe (4-F) -N-Me 

25 -Va 1 -N-Me -Ty r (3-tBu) -NHMe, N-Et-Phe (4 
-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NHMe, Ph 
e (4-F) -N-Me-Va 1 -N-E t -Ty r (3-tBu) — NH 2 , 
N-Me-Phe (4-F) -N-Me -V a 1 - N-Et-Tyr (3-t 
Bu) — NH 2 , N-Et-Phe (4-F) -N-Me-Val- N-Et 
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-Tyr (3-tBu) - NH 2 > Phe (4-F) -N-Me-Val-N 
-Et-Tyr (3-tBu) — NHMe, N-Me-Phe (4-F) — N — 
Me-Val- N-Et-Tyr (3-tBu) -NHMe, N-Et-Ph 
e (4-F) -N-Me-Val- N-Et-Tyr (3-tBu) — NHM 
5 e, Phe (4-F) -N-M e - V a 1 - T y r (3-tBu) -NHtBu, 
Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 
CH 2 S0 2 CH 3> Phe (4-F) - N-M e - V a 1 - T y r (3-tB 
u) -NHEt, N-Me-Phe (4-F) -N-Me -Va 1 -Ty r (3 
-tBu) - NHEt, N-Et-Phe (4-F) -N-Me -V a 1 -T 

10 yr (3-tBu) - NHEt, Phe (4-F) -N-Me-Val-Ty 
r (3-tBu) -NHCH 2 OH, N-Me-Phe (4-F) -N-Me - 
Val-Tyr (3-tBu) - NHCH 2 OH, N-Et-Phe (4- 
F) -N-Me -Va 1 -Ty r (3-tBu) - NHCH 2 OH, Phe 
(4-F) -N-Me -Va 1 -N-Me-Ty r (3-tBu) - NHEt, 

15 N-Me-Phe (4-F) -N-M e - V a 1 -N-M e - T y r (3-tB 
u) - NHEt, N-Et-Phe (4-F) - N-M e - V a 1 -N-M e 
-Tyr (3-tBu) - NHEt, Phe (4-F) -N-Me-Val- 
N-Me-Tyr (3-tBu) — N H C H 2 O H , N-Me-Phe (4- 
F) -N-Me -V a 1 -N-Me-Ty r (3-tBu) - NHCH 2 OH, 

20 N-Et-Phe (4-F) -N-Me - V a 1 -N-M e -T y r (3-tB 
u) - NHCHjOH, Phe (4-F) — N — Me— Va 1 — N— E t — T 
yr (3-tBu) -NHEt, N-Me-Phe (4-F) -N-Me -V a 
1- N-Et-Tyr (3-tBu) - NHEt, N-Et-Phe (4- 
F) -N-Me -V a 1- N-Et-Tyr (3-tBu) - NHEt, Ph 

25 e (4-F) -N-Me -Va 1 -N-E t -Ty r (3-tBu) — NHCH 
2 OH, N-Me-Phe (4-F) -N-Me-Val- N-Et-Tyr 
(3-tBu) - NHCH 2 OH, N-Et-Phe (4-F) -N-Me- 
Val- N-Et-Tyr (3-tBu) - NHCH 2 OH, Phe (4- 
F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH cPr, Ph 

20 



WO 00/44770 



PCT/JP00/00444 



e (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHnPr Phe 
(4-F) -N-Me -Va 1 -Ty r (3-tBu) -NH i P r ifit t>\ZVf 
SK, Phe (4-F) — N-Me— Va 1 — N — Me— Ty r (3-tB 
u) -NH 2> Phe (4-C1) -N-Me-Va 1-N-Me-Tyr (3 
5 -tBu) -NH 2 , Phe (3, 4-F 2 ) -N-Me-Va 1-N-Me- 
Tyr (3-tBu) -NH 2 , N-Me-Phe (4-F) -N-Me-Va 
1- Tyr (3-tBu) -NHEt, 2- ( (2-757-3- U-7)l 
tD7xZJW tr^"-;U) -N-75MU757) -3-75f;i«? 2- 
(3-tertm-4-tFD + y7irW -l - (2 - bf'J *J)\,*)lrt 
10 =E-i)V) 1^7$ F, 2- ( (2-757-3- (4-7MD7x~;W ~f 

n¥*-)\,) -N-7^;i/75y) 2- (3- t -y^)i- 

4-bFD^y7iZJl/) - 1 -y^>7JU*-;M^x^;P7$ h\ 2- 
(2- ( (2-757-3- (4-7M07i^) ~fu tf^~JW -N-7 
3MU757) -3-79 1 ;U-75 1 U;U7S7) -3- (3- tBu-4-th'a 
15 ^y7HJW T'o/V-^&tCfrScLK 

-iSit (4) - (i o) rfuznzit&mt, -fes (i) T^$n-g.^ 
^siSit-r^/t^o^FBWiUT^ffl^t^T^So znz-mjX. (4) ~ 
do) tc&u-na, umzntzm*<D , gtfegtffem2nT^z-t)K zz-z&m 

20 R/ {C^^S^a^nycM^S^WLT^Tfeck^M^l-SCitlifet 

<H^-^tt<D7;u^;i/S<7)^SiLTa, ^>^;i/^-+v^;i,#-;i/S > t 

rh7tFD tf7^S^£cD75 7S*> L < te7k&g<D«®g<i: LTWffl&Cl 
<h#fc£nTt>3Mg#W6tL &aS£tl£g&g£WLTUTt)«k^75 
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^ > v^S, ^ > Vfrtt -> ;* SMI^fofc £©75/ gO&ftg <h LT^ffl fc n t 

*«»6tiTn*siB«3Wis»f6n, ««anfc*»ai©fiuK»tLTtt. ^>-7 

5 ;i^*->;&Jl^-JUS, 't-^h+->*;u#-;H6, 9 - 7JM-^x;^y^? 1 ;^;*- 
10 R X1 ' ' fc*W5«K*nfc73 7St*rLT^5«*ftl~3-Oit«|'bL 

;i^x;i,g, ^>7<;us, 7tt)Vm. h'j7Mo7tf;n, ^ 
>-tf>7;p*zi;i/g, p- h;!/x>7;i/*-;us, Hjy^i/vU^g, t-7 

R 7 ' ' {C*3^5^g|$nTViTfcct^fi^S$-Wl/T^T ! bJ:V^*Scl'- 

20 ;i^S> 7y;M-*$/*;w5-;idk sovum* 7±^)im. FU7MD7 
-tef^S, ^>-tf>7;u*x;i/S > p- h;i/x>7N^*n;i/S, huy^i/vD 
t -73MI/>^?mp->'j;ps, ^>-7;ug, ^>y;p*4 t ^>^;m, t 

;M-*->#;i^x;i,a, ^>7-tjps, 7-t^s, MJ7JM-o7-fe5 t ;u£, 
^>-fe*>7;i^x;i,g v p - MH>^;bfcjuai, h u^fMi^U^g. t- 
7^;i/-7y^;i/->u;i/S, ^>7;ug, ^>-7;1/*^->^5 1 ;ps^£cd75 7S 
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5 t -7?)li?x^)W>ij)\,m. ^>^;US> ^>v;i/^+v^5 1 ;i/S, t- 

10 t -7*h=^->*;i/^-;us, ^-y)V-tv-)i^)V-t^i/ts)v^-)vms 7^) 
^>-£>X)U*s-)im, p- h;i/X>7jl^-;i/-S, hU^^^U;PS> t- 

15 £^&£nTv>5Mg^we>ti<2>. 

^>y<;us, 7-fef L ;PS, hU7;u^-D7-fe5 1 ;PS, ^>-tf 
20 ->*^^;u->'j^s, ^>^;us. ^>v;i/^-+v^5 1 ;us^i:<7)7sysc7)^ 

25 )i**i/i))i>7S-)m, ov-om, 7tt)im. b>jy)v^n7±^jm,' 
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s. x^s. t-7^;ug> jluus, ^>i>;i/2S, 2, 2, 2-hu^oo 

->#;i,#x;i,g, ^>W;i^> 7-t^S, h'J7;i/^-D7iz5 1 ;i/S> ^>-b* 
>7Ji,*xji,g, p- wux>7ji/*x;ug, hu^^u^'J^S, t-7^;u 

10 R n ' ' ' ' ^^^SM$tlfc75yS$WLT^?)^^l~3©ii^ 

w+y-^i^x;]^ ^>\Ar;i^ 7-t^;us, HJ7;M-a7-t7;i^ 

S. JL^)im. t - 7*3Ml^ 7 D )V&. * > 2, 2, 2-MJy*Dn 

x^;PS, HJ^^vU^S, t -7?;i/v 5 ^^-> , J;i/Sft:£0*;^+v' 

20 ;i/3S ©&«« t bT^ffl ft: £ t 6 nT sstgg^w 5 o 

Pj^ttiTSXDfiiiiim ^>v;kt*->#Ji^x;i/S, t-7 
h^*>*;^-;i/3S, 9-7;i/^-i/x;i/^5 1 ;^+->*J^x;i/S < 7U;^+ 
x#;i^x;i,g, ^>v*-r;us, 7-fe^S, h'J7;u^o7-fe5 1 ;i/S, ^>if 
>7.;^x;i/g, p- h;px>*;w:-;ua, h'J^^v'J^S. t-7^;u 

25 ^^^;i/->'j^S, ^>^;i^s, ^>-^;i/^->^5 1 Ji'Sft:i*(D75yso^ 

S t LTWffl ft Z. tp9H £> tlT H 3KaE£#*tf 6 ft*. 

S, X7;PS, t-7^S, 7U;US, 'OSWS. 2, 2, 2-MJ*oo 
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*3«fcWti60iE^fttt^T*f6WK:^StiS. 

1 -2 0 5 2 3^*J«kOTjSi 1 -2 8 3 1 6 3^©WfflS»Cie<SOrt«tt±T 

Val:A''JX Ph e : 7i-Jl/77^X Tyr:fo-», Z : ^>>?;|/ 
15 Jl/#XJk Boc: tert-yh + yMfcJk CMP I :2-£ 

no- 1-^^tTU vx^A 3-7F, P y C I U : £mo-N, N, N* , 

-K DIC:N, N' -> ? <V7 p Otf;i'*;i/^v 5 -f 5 K. HOBT : 1-hH 
n + y^O^h'jyy-J^ l*»4fe. NMM:N-^MMU>, TE 
20 A : HJx^JkTSX D I EA : v-f yyDtf;i.X5 1 Jl/75>v TFA : HJ 
7)^n»g?, THF :fh7kFD77X DMF : N. N-^fSM^kk 
75 K, CH:^DD*M, MC : SfWfl^>, M:**/-;k N : i§7 
>^-7tK..EA : »»X^;k Hi±tfnHx:n-^X ACT:7t 
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HBHC (1) 




(i) 



(j^'t'x Cy% R 6 » R 7 % R 8 * R 9 ^ R2o^ R R i p R R 13 * X 

aT^snsft^* (i) , en) , ft** (i) 



*e^S*T«i£rs^«»:*<T#S. d^T. <k^« (I) ~ (IE) ICO^TO 

ftKfb&a (H) tft^ (in) m\zm^mm^n^itWi. 





B 



10 




(III) 
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TSCttfTtSU *>L<tt. JfeWb^tt (I) tit^m (II) 
10 StreckerS, BuchererS, 7"th75 K70>tiXx 

75ys^®^uv>x^x^^7;^jwtr^&, ££*4z-a-* 

<t&m (I) 14. 7S/*-<»7KK»&£oSi6Sjflq^r*«^tt^n6W 
S$ttfc#;U*>& <Aj&*-C0 2 H) > 7^ftF (A#-CHO) > 7)1* 
15 H (A#-CH a -Ha 1) , h (AA«-CH,-OSO, 

R) , fc£T*9, itS® (II) ©75y*tK«S-&T«S^t»iac*'&*C:t 

fb£«l (I) K£:A,£©»fc, o-75/KA^?»<Ci**T*Sfli3)W*: 

Tfco, b ->;pg (-co 2 H) . *;bs;pg (-cho) , /\u* 

20 (~CH 2 -Ha 1) , 7,)Vts-)V^^r : y ^)Vm (RS0 2 0-CH 2 

-) . 7$;m$fc£m (I) ©A£EJSLT«££JBfiJiU B14 

<b£$i (m) ©7s;itii;LT^5Mt5. 

(1) tt. X^7S>»S»#T»0» *!£©«£, 75/»*>&Bi3* 
TS^t^TtS. <t^«j (IE) ©75y»4^« (H) ©BfcfiJ6LT8* 

25 

/) A*t7Ma*77i-h (BOP) £ffl^-52fi£, Py 

ciu^ffli^m 7ot hueouvv ***-^a ^-y-^ji^D 
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^7i-F (PyBrop) £JBV>32Fj£, 9 no MJkfn'Jvy 
n^A ^7Mn*X7i-h (PyClop) O- (7 

— 7-»M>7HJ 77-^-1— OW -1, 1, 3. 3-fh7^^90- 
£A ^1t7;U^-D*7>7x-h (HATU) DIC^^S 
5 N-X3M1/-N* -3-y^^l/7SyyofJWMy^S h* (WS C 

I) *ffllr>S#&» yy^DA+yMMy<5F (DCC) £ffl^£7j£> 
y7x-M7*U^7vH (DPPA) CMPI$ffll»sm 
2-7D ; E- 1 -t^frWJ-Vk 3-yF (BMP I) £ffl^57m * 
n?tlZtlt><DMmtHOBThL<\$N-h FnJ*->7.£ :> W 5 F (HON 
10 Su) ££&^&fc-frT$^57j& -f V^^DD^U^-h^f^ffiViS 
fi-&K*izKfcite, AJ^yM€^>$'7MD7xrjHXTil/ 
(OPf p) tT^ffi, #;i/#*->Jl/g£p-- hD7x-JHXfA (ON 
p) <fr*#ft, *M+->M^N-h FD4y7^->WS Fxxxib (O 

su) trzftm. *n?nzne>tHOBTt%m.fr&t>-&Tm^z>j5m. a 
15 a\z£K>s *;p#*->;«*sttfl:a-&T7s>'St«^a-&«;:t*«T**.- 

34*3. i&BfcJ&t;* TEA, DIEA, NMM, 4 - y^fJl/7S 7 tf >J > 5 > 
(DMAP) fri£<Di&m*ma?ZZt\Z£r), E£*ffiJt*-frSC:£a«T**. 

a *> l < »b ;usoa^tt. 7 ^ y st©asf ®a7c«e^j«EiS 
*%w\tzn$<Dnmii\zm%.2tiz>h<D-c\tti.^. 

SA-l-A-l O&JltfB- 1 ~B - 1 8 [;«^{t^O^^Mit*7c« 
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EA— 1 



1 Phe(4-F)-N-Me- Val-N-Me-Tyr(3-tBu)-NH 2 

2 Phe(4-Cl)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

3 Phe(3,4-F 2 )-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

4 Phe(3-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 

5 Phe(2-F)-N-Me- Val-N-Me-Tyr(3-tBu)-NH 2 

6 Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHSO 2 Me TFA ^ 

7 Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHOMe 

8 2-((2-7i;-3-(4-7WD7x^)7° Df *^>N-/»7S;)-3-«Jm« 2- 
(3-tert 7* ftU-tK D*y7iI*)-l-(2-f W %m f -f*)If »7i K 

9 N-(2-(2-((2-7^-3-(4-7MD7jZ*)7* Df «)-N-^»7U)-3- 
^*-7* f'J*7i;)-3-(3-tBu-4-tK D*y7il*)7* Df 

10 N-(2-(2-((2-7S ;-3-(4-7**D7i-*)7' Df t*)-N J»75^-3- 

5W;/>3-(3-tBu-4-tK D*y7i-*)7* Df %)>)' JZy' > 

11 N-(2-(2-((2-7i;-3-(4-7JWD7xZ^)/ Df *^)-N-jW7i/)-3-W- 

7' f'JFi;)-3-(3-tBu-4-kh' D$y7i-Jl<)7' Df >)-N'-y7/-N"-;W 7ly > 

12 2-(2-(2-7S;-3-(4-7MD7i:*7* DA* Hb-N-}fm/)-3- 
M>y? f W7;/)-3-(3-tert 7' WlxZfyT Df MtojiV 
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13 2-(2-(2-75A3-(4-7WD7ilA7* DA" /-{*-N-tf*7;/)-3- 

m)T fWU)-3-(3-tert 7* fU-tY D*y7i^)7" Of %7lJ7mY 

14 N-[2-(3-tert 7' f JM-fc K D*y7i-*)-Htfy>UMc&7; ; *)If *]-2- 
[N-(4-7MD7iI*77lH»)^*7i/]-3-W^t^' 

15 2-((2-75;-3.(4-7WD7i^)7 , Df«)-N-W*7$;)-3-^*SSSE 2- 
( 3 . t -7- fJM-tK D^7i=*>l-*#A' 5K tfJtef*7SK 

16 2-((2-7$;-3-(4-7MD7i-*)7 , Dk , «)-N-)tfJl'7^)-3-^AiSK 2- 
( 3 .t-7' JJM-fcK fty-JiZftyi-MMtiWmmV 

17 2-(2-((2-7i7-3-(4-7MD7iZ^)7* Dt* *-f)-N-*f Mi />3-» 
1' 7W;/)-3-(3-tBu-4-fcK D*y7il*)7* DA" 

18 (2-(2-(2-7i/-3-(4-7MD7x^)7" Dt" *7i/)-3-*W-7" tW^)-3- 
(3-tBu-4-kK DtstfjC*)/ Ot" tt**> 

19 2-(l-(2-((2-75 ;-3-(4-7MD7i^)7" Df *I*)-N-;t WS;>3-*f JV- 

7' 7Wi/)-2-(3-tert 7' fJM-kK D*y7il*)If*)-6-)l»-4-k" ');y /> 

20 5-(l-(2-((2-7U-3-(4-7WD7i^)7° DA" /W)-N4W7;/)-3- 

tf*7* f •J)l'7i))-2-(3-teit 7' flM-tK Dt»7i3>)l»>f S** V 'Jy >-2,4-y Vj 

21 2-((2-7=;-3-(4-7WD7i^)7"Dt"»)-N^Wi/)-3-^)l#^ 2- 
(3 .t-7' fJU-fcK O^i^H-QA^mg 7V j-2-^Ig^m" 
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22 2-((2-7i;-3-(4-7WD7i^)7* Df *I*)-N-jW7;/)-3-*M£&$E 2-(3- 
t-7' f JU-fc K 0*-/7id<)-l-(l 7V - Jk5-tt)I* *7; K 

23 2-((2-7i;-3-(4-7M07i^)7°Dl:°«)-N-^)l'7i/)-3-^«^ 2- 
(3-tert 7' fJM-tK D*y7i^)-1-(?7V -Jk2W*)I»75K 

24 2-((2-7^-3-(4-7WQ7i^)7"Df«)-N^»7U)-3-^«^ 2- 
(3-t-7*f*-4-tK Dty7i-^)-l-(l ) 3,4-h , J7V -Jte-^lfltfih' 

25 2-[2-7^-3-(4-7MD7i-^)r Df *]7S A3-tf JUSilE 2-(3-tert 7* fh- 
4-fcK DtWi^H-^T*/ -ft-2-#)tf*7iK 
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26 


Tvr(2-F i-N-Mp-Vfll-N-Mp-TWn.tPnVNH 

Ajiv« a / an a vac vari> ayac iyi li) anxao 


27 


Tvt(3-F i-N-Mp-Val-N-Mp-TW9-tPnVl\JU 


28 


A AIC\*4 X ) AN-AYAC~ V oLA* Xyl \0"hSD\l)~L\ Xlo 


29 


N-Mp-PVipM-F^-N Mo VqI T\rr/"3 tPn'k "MTJ 

iN-ivjLts-ir iie^-r ^-ix-ivie- Veil- J-yr^u-Lxjuy- Inaao 


30 


N-Ft-PVipM-Fi M Mo Vol Ttrr/Q tR n \ NTT-T 
iN-njL-jrxie^-r ;-i\-ivie- vai- iyr\o- lou j- inatu 


31 


PViofA TTi KT Mo Vol TVrWQ fp„\ NTPTMo 

i^ne^-r ;-iN-ivie- vai- lyrvo-tiDUy-iNriMe 


32 


1ST Mo PVioM. NT A/Tq Vol TV»-fQ fR,,\ NT IT A /T^ 


33 


N-Ft-PV»o/4 TTi "M Mo Vol TVrr/'Q fP„^ AJITMa 


34 


N-Mp-PVipM-Fi-M-Mo.VqI TsJ Mo TVrf^ +Pi^ KITT 

IN IVlc i Ale A? ^-AN-lVAC Vdl-lN-lVlfci- lyr^o-LljUy- AnXAo 


35 


N-Et-Php^-Fj-N-Mp-Val-N-Mp-IVrn tPn> KTR 

AN J-iL X lAC^^t A- J A^" IVAtJ- V dA" AN "IVHi - iyi ^O-LJjUJ- aNJa«> 


36 


Php(4- F) - N-Mp - 1 -N-Mp -Tvr H - 1 Pi i ^ "NTRMp 

A Ilc\*t X J AN AVAC V«4A"AN*AVAt;- A J A ^U-tAJ U/~ IN AxlVie 


37 


N-Me-PheM-FVN-Mp-Val-NJ-Mp-Tvr^-tPni- TsJRMp 

x^l avac. x AACy*4 X / "AN "AVAC V a.A" AN "AVAt;- A j A \0~ bAJ U.J ANxxiYlti 


38 


N-Et-PheM-FJ-N-Me-Val-N-Me-TvT^-tBuV MHMp 

JJb x xi^y-x X / A^l luc » CXJ. A^l iUC 1 VI \u IA>U/' ANAxA*Av> 


39 


Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NH» 


i 40 


N-Me-Phe(4-F)-N-Me-Val- N-Et-Tyr(3-tBu)- NH, 


41 


N-Et-Phe(4-F)-N-Me-Val- N-Et-*IVr(3-tBu)- NH, 


42 


Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHMe 


43 


N-Me-Phe(4-F)-N-Me-Val- N-Et-Tyr(3-tBu)- NHMe 


44 


N-Et-Phe(4-F)-N-Me-Val- N-Et-Tyr(3-tBu)- NHMe 


45 


Phe(4-F)-N-Et-Val-Tyr(3-tBu)-NH, 


46 


N-Me-Phe(4-F)-N-Et-Val-Tyr(3-tBu)- NH, 


47 


N-Et-Phe(4-F)-N-Et-Val-'IVr(3-tBu)-NH, 


48 


Phe(4-F>N-Et-Val-TVr(3-tBu)-NHMe 


49 


N-Me-Phe(4-F)-N-Et-Val-1Vr(3-tBu)- NHMe 


| 50 


N-Et-Phe(4-F)-N-Et-Val-Tyr(3-tBu)-NHMe 
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51 


Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHo 


52 


N-Me-Phe(4-F)-N-Et-Val- N-Me-Tyr(3-tBu)- NH 0 


53 


N.Et-Phe(4-F)-N-Et-Val- N-Me-TVr(3-tBu)- NH. 


54 


Phe^-FVN-Et-Vfll-N.Mp-TVrn-tRnVMMMo 


55 


N-Me-Phe(4-F)-N-Et-Val- N-Me-Tyr(3-tBu)- NHMe 


56 


N-Et-Phe(4-F)-N-Et-Val- N-Me-TvWS-tBuV NHMp 


57 


Phe(4-F)-N-Et-Val-N-Et-TVr(3-tBu)-NHo 


58 


N-Me-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NH, 


59 


N-Et-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NH, 


60 


Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHMe 


61 


N-Me-Phe(4-F)-N-Et-Val- N-Et-TVr(3-tBu)- NHMe 


62 


N-Et-Phe(4-F)-N-Et-Val- N-Et-Tyr(3-tBu)- NHMe 


63 


Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHtBu 


64 


Phe(4-F)-N-Me-Val-N-Me-'iyr(3-tBu)- 
NHCH,SO,CH, 


65 


2-(2-7i/-3-(4-7MD7H*)7' Of Jl>7;y)-N-(2-(3-tert-7' f*. 
4-lY Dty7ir»)-1-**A' HJHf*)-N-;lfA-3-tf*7* *tiK 


66 


2-(2-7;7-3-(4-7JWD7i::A)-N-;W Df A7i;)-N-(2-(3- 
tert-7' n-A-tY \$v7il%)-l-%%K HJHf*)-N-jlf*-3-;tf* 
7' T-tSK 


67 


2-(N-7tf*-2-7;;.3-(4-7MD7ir*)7* Df *7;/)-N-(2-(3- 

tert-7* n-A-tv wmzftyiMK imnyu-m-3-m 
r my 


68 


2-(2-75/-3-(4-7MD7i^)7' Df »75/)-N-(2-(3-tert-7* f*- 
4-t V D^iZty-l-MA' t-f jUf Jl>)-N-If *-3- W*7' W-5 K 


69 


2-(2-7JA3-(4-7MD7il*)7* Df A7i7)-N-(2-(3-tert-7" fA- 
4-kK D*->7iZ*).l.fcK D*y;tfAlfA)-3-tfA7' W-SK 


70 


2-(2-75y-3-(4-7MD7ilA)-N-^W7° Df A7S7)-N-(2-(3- 
tert-7' fJU-tK D+y7ir*)-l-kK D*^fJHf*).3.Jt»7 # ft; 
K 
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71 


2-(2-7$;-3-(4-7A*07iItt)7* Of »7i>0-N-(2-(3-tert-7' f%- 
4-tK D*y7xI»)-l-)Wla?A)-N-tfJk3-;l?fr7' mV 


72 


2-(2-7i;-3-(4-7MD7H*)-N-^Jl-7° Df ft7i/)-N-(2-(3- 
tert-7' fJM-t K D^-/7i^)-l4fJHf)l-)-N4«-3^fJP7' Jti 
K 


73 


2-(N-7tfJK2-7J;-3-(4-7MD7iI*)7° Df Wi;)-N-(2-(3- 
tert-7' AM-tK D^y7i^)-l-^)HfA)-N-^JK3-^*7' m 
V 


74 


2-(2-7i/-3-(4-7MD7i^)7* Df *7S/)-N-(2-(3-tert-7* flr- 
4-tK D*y7iI»)-l-*fJHf *)-3-tf*7 # JtsK 


75 


2-((2-7S;-3-(4-7*tD7i-*)7* Df *)-N-*f*75/)-N-(2-(3- 
tert-7' fM-tK n^y7iZ%).l.mm)-3-mf 9iiV 


76 


2-(N-7tff-2-7S;.3-(4-7**n7ir*)7' Dt* *7$7)-N-(2-(3- 
tert-7* 0tS7i=l)-l-»JHf*)-3-»»7' *t;K 


77 


2-((2-75;-3-(4-7M07ilA)7* Df *)-N-*f *7i7)-N-(2-(3- 
tert-7' »-4-tK D*>7i=l)-l-tK D$3tfflH»)-N,3-/ »*7* 
»2K 


78 


2-(2-75^-3-(4-7WD7ir*)-N->f*7' Df ft7;7)-N-(l-7S/tf Jl- 
-2-(3-tert-7* f*-4-tK D^y7il*)If *)-3-^f*7* *tiK 
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101 


Phe(4-F)-N-Me-Val -Tyr(3-tBu)-NHEt 


102 


N-Me-Phe(4-F)-N-Me-Val -*IVr(3-tBu)-NHEt 


103 


N-Et-Phe(4-F)-N-Me-Val -Tyr(3-tBu)-NHEt 


104 


Phe(4-F)-N-Me-Val- N-Me-iyr(3-tBu)-NHEt 


105 


N-Me-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 


106 


N-Et-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 


107 


Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHEt 


108 


N-Me-Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHEt 


109 


N-Et-Phe(4-F)-N-Me-Val-N-Et-TyT(3-tBu)-NHEt 


110 


Phe(4-F)-N-Et-Val-Tyr(3-tBu)-NHEt 


111 


N-Me-Phe(4-F)-N-Et-Val-Tyr(3-tBu)-NHEt 


112 


N-Et -Phe(4-F)-N-Et-Val -Tyr(3-tBu)-NHEt 


113 


Phe(4-F)-N-Et-Val-N-Me-T>'r(3-tBu)-NHEt 


114 


N-Me-Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHEt 


115 


N-Et-Phe(4-F)-N-Et-Val-Me-Tyr(3-tBu)-NHEt 


116 


Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHEt 


117 


N-Me-Phe(4-F)-N-Et-Val-N-Et-'IVr(3-tBu)-NHEt 


118 


N-Et-Phe(4-F)-N-Et-Val-N-Et-T^'r(3-tBu)-NHEt 


119 


Phe(4-F)-N-Me-Val- Tyr(3-t Bu)-NH-n-Pr . 


120 


Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NH-i-Pr 


121 


Phe(4-F)-N-Me-Val-N-Me-Tyr(3-t Bu)-NH-c-Pr 


122 


Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHCH,OH 


123 


N-Me-Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHCH.OH 


124 


N-Et-Phe(4-F)-N-Me-Val-'IVr(3-tBu)-NHCH,OH 


125 


N-Me-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)- 
NHCH»OH 
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126 


N-Et-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)- 
NHCHoOH 




T)l_ ~ / A T7\ XT ~\ A — TT_1 XT T7*A. rTL / O j_T"> \ XTTTHTT ATT 

rne(4-r)-N-Me-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 


128 


N-Me-Phe(4-F)-N-Me-Val-N-Et-'IVr(3-tBu)- 
NHCH,OH 


129 


M 1?+ Vho(A JF\ M A/To Vol XT T?+ TVWQ *T3i<.\ 

NHCH,OH 


130 


Phe(4-F)-N-Et-Val-N-Et-'IVr(3-tBu)-NHCH,OH 


131 


N-Me-Phe(4-Fl-N-Et-Val-N-Et-'IVrn-tRuV 
NHCH,0H 


132 


Phe(4-F)-N-Me-Val-N-Me-'IVr(3-tBu)-NHCH ? OH 


133 


(2S)-2-[(2S)-2-7;/-3-(4-7MD7i^)-N-^Jl'7° DA* 7^*75;)- 
N-(QS)-l-{[3-(tert-7' f*)-4-tK D*y7iI*]^*}-2-tWJ>.4- 
i>24*yiM)-3-tfJkN-J , 7**7' *7S K 


134 


(2S)-2-[(2S)-2-7i/-3-(4-7iWD7xZJl')-N-^Jl'7° DA° /Wi/]- 
N-((lS)-l-{[3-(tert-7* »)-4-th' Dty7x2'']tf>}-2-[4-(tfJ}A 


135 


If* 2-[4-((2S)-2-{(2S)-2-[(2S)-2-7i7-3-(4-7)WD7iZJl')-N-J< 
»7* DA" HmjySjW mf M*7i7}-3-[3-(tert-7' »>4 
-hK D*y7i-»1 7° DA" MJ-)f V W --%\7ti- \ 


136 


2-[4-((2S)-2-{(2S)-2-[(2S)-2-7SA3-(4-7WD7il*).N-Jl» 
7" da" HmiyZtf-V mi' */W;7}-3-[3-(tert- 
7' »)-4-tK D*y7il*]7" DA* ;<f*)f V r>" 


137 


Phe(4-F)-N-Me-Val-N-Pr-Tyr(3-tBu)-NHo 


138 


Phe(4-F)-N-Me-Abu-N-Me-Tyr(3-tBu)-NH, 


139 


Phe(4-F)-N-Me-D-Abu-N-Me-Tyr(3-tBu)-NHo 


140 


Phe(4-F)-N-Me-Nva-N-Me-Tyr(3-tBu)-NH, 
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141 


Phe(4-F)-N-Me-D-Nva-N-Me-TVr(3-tBu)-NH, 


142 


Phe(4-F)-N.Me-Ile-N.Me-Tvr(3-tBu)-NHo 


143 


Phe(4-F)-N»Me-D.Ile-N-Me-Tyr(3-tBu)-NHo 


144 


Phe(4-F)-N-Me-Leu-N-Me-Tvr(3.tBu)-NHo 


145 


Phe(4-F)-N-Me-D-Leu-N-Me-Tyr(3-tBu)-NHo 


146 


(2S)"2-[(2S)-2-7Jy.3.(4-7WD7i^).N^f*7° W\" )WV)- 
N-{(lS)-2-[3-(tert-7* f*)-4-tK Dty7iZ*]-l-**A # H*I»}- 
N-»K#-4-lt$K 


147 


(2R)-2-[(2S)-2-7Sy-3-(4-7MD7i-A)-N-W*7° DA° 
N-{(lS)-2-[3-(tert-7' fJlO-4-tK Dty7iUH-i-4AA # HJUfJW- 


148 


Phef4-F)-N-Me-Leufr -Mpl-N-Mp-Tvr^-tRiiVNtr 


149 




150 


Phpfd.-Fi- AZ-A/To A lo /'ft pT? ^ AT A/To TWfQ +T3^ \txj 


151 




152 


Phe(4-F)-N-Me-D-Chg-N-Me-Tyr(3-tBu)-NH, 


153 


Phe(4-FVN-Me-Cha-N-Mp-Tvrn-tRu'>-lsrH 

■i- "c^i x / x^i luc wild iX'ivic* IjI^O tL)U^ i\ilo 


154 


Phe(4-F)-N-Me-D-Cha-N-Me-Tyr(3-tBu)-NH, 


155 


Phe(4-F)-N-Me-Phe-N-Me-Tyr(3-tBu)-NH, 


156 


Phe(4-F)-N-Me-D-Phe-N-Me-Tyr(3-tBu)-NH, | 


157 


Phe(4-F)-N-Me-Phe(4-F)-N-Me-Tyr(3-tBu)-NH, 


158 


Phe(4-F)-N-Me-D-Phe(4-F)-N-Me-Tyr(3-tBu)-NH, 


159 


Phe(4-F)-N-Me-Phe(4-Cl)-N-Me-'IVr(3-tBu)-NH, 


160 


Phe(4-F)-N-Me-D-Phe(4-Cl)-N-Me-Tyr(3-tBu)-NH, 


161 


Phe(4-F)-N-Me-Tyr-N-Me-Tyr(3-tBu)-NH, 


162 


Phe(4-F)-N-Me-D-Tyr-N-Me-Tyr(3-tBu)-NH, 


163 


Phe(4-F)-N-Me-AlaO-2-thienyl)-N-Me-1Vr(3-tBu)- 
NH, 
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164 


Phe(4-F)-N-Me-D-Ala(p-2-thienyl)-N-Me-Tyr(3- 
tBu)-NH, 


165 


Phe(4-F)-N-Me-Ala(P-c-Pr)-N-Me-TyT(3-tBu)-NH, 


166 


Phe(4-F)-N-Me-Phg-N-Me-lVr(3-tBu)-NH, 


167 


Phef4-F)-N-Me-a-Me-Phe-TvrC3-tBuVNH 


168 


Phe(4-FVN-Me-cr-MG-Phe-T\^rr3-tBuVNH 

X X f 1T1C KJL 1VXC JL 11 G l^iyu tJL/U/ IMlq 


169 


PheC4-FVN-Mp -a-MeJ^u-Tvr(3-tRuVNH 

-t ii^ \ * x / ill itxc t* itxc jjcu' i j'i\j-i/jju;-i\iif) 


170 


Phpf4-FVN-Mp -ry-Mp-D- AVm-TVrf ^-t^n"! T\JH 


171 


Phe(4-F)-N-Me-a-Me-D-Val-Tyr(3-tBu)-NHo 


172 


(2S)-N-[(N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl)-l-carb 
amoylethyl} 

carbamoyl)cyclopentyl)-2-amino-3-(4-fluorophenyl)- 
N-methylpropanamide 


173 


(2S)-N-[(N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl]-l- 
carbamoylethyljcarbamoyl) 
cyclohexyl]-2-amino-3-(4-fluorophenyl)-N- 
methylpropanamide 


174 


Phe(4-x^-N-Me.Tle-Tyr(3-tBu)-NH 2 


175 


Phe(4-F)-N-Me-Tle-N-Me-TVr(3-tBu)-NHo 


176 


Phe(4-F)-N-Me-D-Ph^N-Me-Tyr(3-tBu)-NH. 


177 


(2S)-N-{(lS>2-[3-(tert-butyl>4-hydroxyphenyl]-l-carbamoylethyl} 
-2-[2-amino-3- 

(2-fluoro-4-pyridyl)-N-methylpropanoylamino]-3-methyl«N- 
methylbutanamide 


178 


(2S)-N-{(lS)-2-[3-(tert-butyl)^-hydroxypheny]]-l<arbamoyleihyl 
-2-[2-amino-3- 

(2-fluoro-5-pyridyl)-N-methylpropanoylainmo]-3-methyl-N' 
methylbutanamide 
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(2S>N-{(lS)-2-[3-(tert-butyIH-hydroxyphenyl]-l-caTbaiTioylethyl} 
-2-{2-amino-N- 

methyl-3-[4-(trifluoromethyl)phenyl]propanoylamino}-3- 
methyl-N-methylbutanamide 
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(2S)-N-{(lS)-2-[3-(tert-buty!)-4-hydroxyphenyl]-l-carbamoy]ethy]} 
-2-{2-[(4-fluorophenyl) 

methyl] -3-hydroxy-N-methylpropanoylamino}* 3-methyl-N- 
methyl butanamide 
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Ala(p.4-pyridyl)-N-Me-Val-N-Me-TVr(3-tBu)-NHo 
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Phe(4-CN)-N-Me-Val-N-Me-Tyr(3-tBu)-NHo 
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Trp-N-Me-Val-N-Me-Tyr(3-tBu)-NHo 
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&rF<DnmM\z&^T, vu^i/^a^dt h?57<(-\zm*i£'>vi3 

VMts mzim&fc^®'&\t, Merck Silica gel 60(0. 
0 6 3 -0. 2 0 0 mm) fcSWJMe rck Silica gel 60 
(0. 0 4 0-0. 0 6 3mm) T*$>%. 

&rF<Dmmw\z&tfz%m7s*>7 Mk *«kix ! H-NMR^T©tts*ffl^ 

nm*H7 h)l (E I -MS) : liGCMS-QP 5 0 5 OA, 

iGCMS-QP 10 0 0 
ICST.^ h)U (ES I -MS) :Extrel ELQ400 
SlX^hJl^ (FAB-MS) : JASCO 7 0-2 5 0 SEQ 
'H-NMR : J EOL JNM-EX- 2 7 0 (2 7 0 MHz) , SfcteB 

ruker ARX3 0 0 (3 0 0MHz) 

ztz. 9&sM2 8&mt* fi«*fr, inf-^, «RM*aaai»aT^L 

KTO«SfiWK4J»«HPLCK:J:S#J#WrlB. (»:rain) ®HJ£fcmT© 

gSrBiZl L-6 3 0 0, sfdJYoungL i n M9 3 0 
f}y2± : mBONDASPHERE 5// C18 100A (3. 9X1 
5 0 mm) 

&#:A»*0. 1 S6TFA/S8SzK. B«j&«0. 1 % T F A/7-fc h = h 
IWT, BM: 1 0— 8 0%©'J-7^7^X>K 3 5m Sllml/m 
in, 2 8 0 nm (UV) T&HJ 

1 

Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — N 
H 2 

(1) Tyr (3-tBu) -OMeOM 
Tyr-OMe-HCl 500g (2. 1 6mo 1 ) ®@tit tert-^f 
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;M 5 0 0ml»i£fc, 7 0%HClO 4 2 7 8ml (3. 24mol) £SD 

KX^JUCSSF^S, figftN a H C O 3 *Ml:ftA L» bfc. ^mifciO, 
^NaHC0 3 «m ma-ki&7kT$m'&. M*«BtT^*5/^AT 
5 fg|RU «ETJCJWi€«*Lfc. *&ftfc»SKX-5rJl'9 5 0m 1 £in*, 
MfcTfc«»#Lfc. ffifflLfcMfcaSlRU Tyr (3-tBu) -OMe 
2 4 2 g (4 5%) *mtz* 

1 H — NMR (CDC 1 ,) : <5 1. 38 (9H, s) , 2. 83 (1H, 
dd, J = 13. 7, 7. 4Hz) . 3. 02 (1H, dd, J = 1 3. 7, 5. 
10 1Hz) . 3. 70 (1H, dd, J = 7. 4, 5. 1Hz) , 3. 73 (3H, 
s) , 6. 55 (1H, d, J = 7. 9Hz) , 6. 85 (1H, dd, 1 = 7. 
9, l. 7Hz) , 7. 04 (1H, d, J = l. 7Hz) 

(2) Z-Tyr (3-t-Bu) -OMe®^ 

Tyr (3-tBu) -OMe 41. 4g (0. 165mol) ©1, 4- 
15 v^+h> 17 0mKH 2 O 1 7 Omljffil:. *fr~F, ^^h'J^A 
2 6. 2 g (0. 2 4 7mol) £fln*.&&. Z-Cl 24. 7ml (0. 1 
7 3mo 1) £2 5#jWTin*., iaCT2. 5l$IBHI#l,fc. EJ&Jfcl::** 

&£li£L£. «fffiLfcttftft«BtL, n-'vH^Tifcfr, ftj»U Z-Ty 

20 r (3-t-Bu) -OMe 5 4. 7g (8 6%) 

1 H — NMR (CDC 1 ,) : 5 1. 3 6 (9H, s) . 3. 0 4 (2H, 
brd, J = 5. 6Hz) , 3. 72 (3H, s) > 4. 5 7-4. 6 8 (1H, 
m) , 4. 97 (1H, brs) . 5. 10 (2H, s) . 5. 20 (1H, b 
rd, J -7. 9Hz) . 6. 55 (1H, d, 3 = 7. 9Hz) , 6. 78 

25 (1H, dd, J = 7. 9, 2. OHz) , 6. 95 ( 1 H, d, J = 2. OH 
z) , 7. 26-7. 41 (5H, m) 

(3) Z-Phe (3-tBu-4-^>yM+-» -OMe©M 
Z-Tyr (3-tBu) -OMe 1. Og (2. 60mmol) , *>i? 

;i/^D5H 0. 5 6ml (4. 6 8mmol) , ^fiSKA'J W 1. 0 
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8g (7. 7 9mmo 1) ©DMSO 5m I »SE£, ffifcffiffc 

5 tif;!/ : n-^\++h>= 1 : 5) KftU Z-Phe (3- t Bu-4-^> 
-OMe 1. 44 g (9 9%) £»fc. 
'H-NMR (CDC 1 3 ) : 6 1. 36 (9H, s) , 3. 05 (2H, 
d, J = 5. 6Hz) . 3. 71 (3H, s) , 4. 6 0-4. 6 8 (lHi 
m) , 5. 06 (2H, s) . 5. 09 (2H, s) . 5. 24 (1H, b r d, 
10 J = 8. 3Hz) . 6. 82 (1H, d, J = 8. 5Hz) , 6. 88 (1H, 
dd. J = 8. 5, 1. 8Hz) , 7. 00 (1H. d, J = l. 8Hz) , 7. 
27-7. 50 (10 H, m) 

(4) Z-N-Me-Phe (3 - tBu-4-^>yM+y) — NH 2 CD 

15 Z-Phe (3-tBu-4-WW'» -OMe 1. 44g (2. 
60mmol)Ol, 4--S**1)-> 30mli§^(C, 2 NTKlgfb^ h D *J& 
*®WL 3ml£;ta*.. 2l$ffl«#L&. 7K£in;L, IWtX^T»«s»l/fca, 

*->9ATf£jSIU «JETfc»&£S£U tZ-Phe (3-tBu-4-^ 
20 >yjm-» -OH 1. 3 5g£f&fc. 

ilCftZ-Phe (3-tBu-4-^>yJ^y) -OH 1. 35gO 
THF 7m Jk?&T, 3V<t*?)l 1. 3ml (20. 8mmo 

1) SJD*fc8K **fc±hy£A (6 0X in oil) 312mg (7. 
8mmo 1) *®r><*)mx, MKT 2 1 B*|Bl«#Lfc. 3K£iDAfc&. 

ATftj»Lfc8K «EETlC»a*e*L. SZ-N-Me - Phe (3-tBu 
-4-^>y*M+y) -OH 1. 6 0g*»ft, 

uCftZ-N-Me-Phe (3 - t B u - 4 -1> s J)Vtt s s) -OH 1. 
6 0 g <DTH F 2 5m 1 tK^T. d7Dn&»X?-JU 0. 27ml 
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(2. 8 6mmo 1 ) iJctrJNMM 0. 3 1ml (2. 8 6 mm o 1 ) 

5 M&T\z®m*tg£brzm, n^ntzm^^^^tsf^^h^u^h^^y^ 

- (mfflmm WW.Z-J-)V: n~^^r>=2 : l) KtfU Z-N-Me-P 
he (3- t Bu-4-^>vJl/3-*S/) — NH 2 1. 08g (88%, 31 

m zntz. 

'H-NMR (CDC 1 3 ) : 6 1. 37 (9H, s) , 2. 87 (3H, 
10 s) . 2. 8 6-2. 9 9 (1H, m) , 3. 2 1-3. 35 (1H, m) , 4. 
7 3-4. 9 5 (1H, m) , 5. 06 <2H. s) , 5. 09 (2H, s) . 
5. 67, 5. 83and6. 13 (3/2 H, brs) , 6. 78-7. 47 
(2 7/2H, m) 

(5) N-Me-Tyr (3-tBu) -NH 2 ®^ 

15 Z-N-Me-Phe ( 3 - t B u - 4 -*>V)Vtti/) — NH 2 1. 0 
8g (2. 2 8mmo 1 ) <D*?J-)l 2 0mlMl:, 10%/^y^ 

m i o omg^nx., *.%%m%.T. MtTHkawufc. met 

fiX ^DD^A : 7>^X7tK=1 0 0:10:1) fcftU N 

20 -Me-Tyr (3-tBu) — NH 2 0. 5 5 g (9 6%) £|§fc. 

'H-NMR (CDC 1 ,) : 6 1. 4 0 (9H, s) > 2. 3 1 (3H, 

s) . 2. 63 (1H, dd, J = 14. 7, 10. 7Hz) . 3. 10-3. 

19 (2H, m) , 5. 24 (1H, brs) . 5. 38 ( 1 H, brs) . 6. 

63 (1H, d, J-7. 9Hz) , 6. 91 (1H, d d, J = 7. 9, 1. 
25 8Hz) , 7. 05 (1H, brs) , 7. 10 (1H, d, J = l. 8Hz) 

(6) Z-N-Me-Va 1-N-Me-Tyr (3-tBu) -NH 2 ©^ 

J* 

Z-N-Me-Va 1 -OH 700mg (2. 6 4mmo 1 ) > N-Me- 
Tyr (3-tBu) -NH 2 0. 55g (2. 20mmol) . iScfcTjCCM* 
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PI 674mg ( 2 . 64 mm o 1 ) <73 T H F 2 2mli§»i:> *ftT> T 
EA 0.6 1ml ftfti*., MCT*S£«#Lfc. EJSttfcdcfcJnit. gt&X 

BSSii »8lfJkn-A^>=3:2) fc#U Z-N-Me-Val- 

N-Me-Tyr (3-tBu) -NH 2 0. 9 8 g (90%) ftfcjfc. 
1 H— NMR (CDC1 3 ) :(four rotamers)<5 0. 07, 0. 

32, 0. 6 3, 0. 7 4, 0. 7 9, 0. 8 1, 0. 8 4 and 0. 89 
(6H, d, J=6. 3-6. 6Hz) , 1. 3 0, 1. 3 3, 1. 3 7 an 

d 1. 39 (9H, s) , 2. 13-2. 33 ( 1 H, m) . 2. 34, 2. 

4 1, 2. 7 8, 2. 8 7 and 2. 98 (6H, s) , 2. 79-3. 2 

2 (2H, m) » 4. 40 and 4. 32 (1H, d, J = 10. 6) » 4. 

60-5. 43 ( 5 H, m) , 5. 96 (1H, b r s ) , 6. 23-7. 12 

(3H, m) , 7. 2 6- 7. 4 7 (5H, m) 
(7) N — Me— Va 1 — N — Me-Tyr (3-tBu) — NH 2 (WTO 
* , Pfc:4$W-5#»«finflEl -b 

Z-N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH, 0. 98 
g (1. 9 7mmol), 2 0 %7K^tA°5 0. lOgO^^y- 

;P 2 0mlI^SiIT. *i»lKT, 1. 5B*lfflft#Lfc. S^SJt 
ii L S ft £MEET L T# 6 n&8 $ ft , v 'J £ y Jkfc 7 A ^7 n T h ^7 7 
<i- (JBM&ft £dojM,A : S—)V : 7>x:X7zK = 10 0:10: 
1) £ftU N-Me -Va 1 -N-Me -Ty r (3-tBu) — NH 2 0. 
7 1 g (9 9%) ftfcfc. 

'H — NMR (CD C 1 3 ) :(two rotamers)<5 0. 3 5, 0. 
71, 0. 92 and 0. 96 (6H. d, J = 6. 9Hz) , 1. 36 
and 1. 37 (9H, s), 1. 73-1. 81 and 2. 03-2. 
17 (1H, m) . 1. 74 and 2. 23 (3H. s) . 2. 64 ( 1 H, 
d, J = 9. 2Hz) , 2. 90-3. 04 (1 H. m) . 2. 93 and 
3. 00 (3H, s) , 3. 19 and 4. 60 (1H, dd, J = 14. 
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7, 5. 8 and 10. 7, 3. 8Hz) , 5. 29, 5. 3 2 and 
6. 06 (2H, brs)> 5. 59 (1 H, dd. J = 1 0. 4, 5. 8H 
z) , 6. 5 4 and 6. 60 (1H, d, J = 7. 9Hz) , 6. 79 
and 6. 93 (1H, dd, 3 = 7. 9, 2. 0 and 1. 7Hz) , 

5 7. 01 and 7. 07 (1H, d, J = 2. 0 and 1. 7Hz) , 

8. 10 (1H. b r s) 

(8) Z-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-t 
Bu) -NH 2 <Z>&j£ 

Z-Phe (4-F) -OH 1. 09g (3. 44mmol) . N-Me- 
10 Val-N-Me-Tyr (3-tBu) — NH 2 1. 04g (2. 8 7mm 
ol) , U^CMPI 8 7 8mg (3. 4 4mmo 1 ) OTHF 3 0ml 
3k#T. TEA 0. 9 6ml (6. 8 8mmol) %1}U7L, M.U\ZT 

15 &2&i'V%y)WyJ*t7U'?hif77 4- Vmmm n : ||«tx 
?;U= 1 : 3) KttU Z-Phe (4-F) -N-Me-Va 1 -N-Me- 
Ty r (3-tBu) — NH 2 1. 73g (91%) 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 5 7, 0. 
7 3, 0. 7 5 and 0. 90 (6H, d, J = 6. 3-6. 6Hz), 1. 
20 33 and 1. 39 (9H, s) . 2. 18-3. 43 (5H, m) , 2. 
40 and 3. 03(3 H, s), 2. 74 and 3. 01(3 H, 
s) , 4. 6 2- 5. 49 (7H, m) , 5. 95 (1H, brs) , 6. 44 
(1H, d, J = 7. 9Hz), 6. 57-7. 35 (12 H, m) 

(9) Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3-tB 
25 u) -NH 2 ©^ 

Z-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) 
— NH 2 1. 7 3g(2. 6 1mmol), lOX/^^Aft* 3 4 0m< 

go**y-;u 5 omi ^s, **m«t. 1 7mm&&Lfz. 
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0: 10: 1) f~#U Phe (4-F) — N— Me— Va 1 — N — Me— Ty 

r (3-tBu) -NH 2 1. 2 5g (9 1%) 
E I -MS : 5 2 8 (M + ) 
5 'H-NMR (CDC1,) :(two rotamers)<5 0. 5 0, 0. 

7 6, 0. 7 9 and 0. 93 (6H. d, J = 6. 3-6. 9Hz), 1. 

34 and 1. 39 (9H, s) , 2. 19-2. 95 (5H, m) , 2. 

50 and 3, 0 3(3 H, s) , 2. 8 1 and 3, 02(3 H, 

s) , 3. 17 and 3. 34 (1H, dd, J = 15. 2, 5. 9 an 
10 d 1 3. 9, 6. 9Hz) , 3. 66 and 3. 84 (1H, dd, J = 

8. 9, 4. 6 and 8. 6, 4. 6Hz) , 4. 91 and 5. 07 

(1H, d, J = 10. 6Hz) . 5. 0 7, 5. 1 9, 5. 3 0, 5. 9 8 

and 6. 64 (2H, brs), 5. 49 ( 1 H, dd, J = 10. 6, 5. 

9Hz) . 6. 35 and 6. 62. (1H, d, J = 7. 9Hz) , 6. 7 
15 4 (2/3H, dd, J = 7. 9, 1. 7Hz) . 6. 95-7. 11 (19/ 

3H, m) 

$mm 2 

Phe (4-C1) -N-Me-Va 1 -N-Me-Ty r (3-tBu) - 
20 NH 2 

(1) Boc-Phe (4-C1) -N-Me-Va 1 -N-Me-Ty r 
(3-tBu) -NH 2 ®-p^ 

Boc-Phe (4-C1) -OH 354mg (1. 1 8mmo 1) , N- 
Me-Va 1 -N-Me -Ty r (3-tBu) — NH 2 0. 3 3 g (0. 9 
25 0 8mmo 1 ) 43«fctfCMP I 301mg(l. 18mmol) 0THF 
8migil;, *ft~F\ TEA 0. 3 8ml (2. 7 2mmo 1) i 
fifcT»«ft#Lfc. KJfcttfcjfcfcJnA, mm^frTttUtiLfZo Wt81£fig*Q 
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: 7>^-7tK=4 0 : 1 : 0. 0 5) fcttU Boc-Phe (4 
-CI) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 0. 
4 5 g (7 7%) Zmco 

(2) Phe (4-C1) -N-Me-Va 1 -N-Me-Ty r (3-tB 
5 u) -NH 2 C9-&J& 

Boc-Phe (4-C1) -N-Me-Va 1 -N-Me-Ty r (3-t 
Bu) — NH 2 0. 4 5 g (0. 6 9 7mraol) OgfWfl/> 4mm 
mz, TFA 3m\ZmH. 2 0 ^fmWLtzik. MJ±T\Z®mz%£Vtz. 

3 0:1:0. 1) icttU Phe (4-C 1 ) -N-Me-Va 1 -N-Me 

-Tyr (3-tBu) — NH 2 3 5 5mg (93%) £f#£o 
E I -MS : 54 4 and 546 (M + ) 
15 'H-NMR (CDC 1 ,) : (two r o t ame r s)<5 0.49,0. 

7 5. 0. 7 8 and 0. 93 (6H, d, J = 6. 3-6. 9Hz), 1. 

34 and 1. 38 (9H, s) , 2. 10-2. 92 (5H, m) » 2. 

50 and 3. 04 (3H, sK 2. 80 and 3. 01 (3H, 

s) , 3. 13 and 3. 33 (1H, dd, J = 15. 2, 5. 9 an 
20 d 13. 9, 6. 9Hz) , 3. 67 and 3. 85 (1H, dd, J = 

8.9,5.0 and 8. 6, 5. 0Hz) , 4. 90 and 5. 0 6 
(1H, d, J = 10. 6Hz) . 5. 3 3, 5. 4 1. 5. 9 9 and 6. 

61 (2H, brs) , 5. 49 (1H, dd, J = 10. 6, 5. 9Hz) , 

6. 37 and 6. 63 ( 1 H, d, J = 7. 9Hz) , 6. 72 and 
25 6. 9 8 (1H, dd, J = 7. 9, 1. 7Hz) , 7. 07-7. 10 (3H, 

m) . 7. 2 5-7. 3 1 (2H, m) 

Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r (3-tB 
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u) -NH 2 

(1) Fmoc-Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-T 
y r (3- t Bu) -NH 2 ®^ 

Fmoc-Phe (3, 4-F 2 ) -OH 5 0 0mg (1. 18mmol) , 
5 N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 0. 3 3 g (0. 
9 0 8mmo 1 ) , &J;tfCMP I 3 0 lmg (1. 1 8mmo 1 ) ©THF 
8mlill;, TEA 0. 3 8ml (2. 7 2mmo 1 ) fciWA., Ml 

stcxn&^Lfco s^fCTK^sn^., !Mx5P;n?$aiL£ 0 ^mmzmtu 

: 7>^-7*=6 0:1:0. 0 5) l;#U Fmoc-Phe 
(3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 
2 0. 5 6 g (80%) 

(2) Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r (3- 
15 t Bu) -NH 2 ©£$; 

Fmoc-Phe (3, 4-F 2 ) -N-Me-Va 1 -N-Me-Ty r 
(3-tBu) — NH 2 0. 55g (0. 715mmol) (D^t^^U> 
5ml» yXfJl,75> 5m\t:1)nX, 4B#F^»Lfcf^ METHjg 

20 ZuuftfrA : : 7> ; &-7tK-6 0 : 1 : 0. 1) tftU Phe 

(3, 4-F 2 ) -N-Me-Va 1-N-Me-Tyr (3-tBu) -NH 
2 3 8 1 m g ( 9 7 %) £&fc. 
E I -MS : 5 4 6 (M + ) 

'H-NMR (CDC1 3 ) :(two rotamers)<5 0. 51, 0. 
25 7 4, 0. 7 9 and 0. 93 (6H, d, J = 6. 3-6. 9Hz), 1. 
33 and 1. 38 (9 H, s). 2. 10-2. 93 (5 H, m) , 2. 
51 and 3. 03 (3H, s) > 2. 83 and 3. 01 (3H, 
s) , 3. 17 and 3. 33 (1H, dd. J = 14. 8, 5. 9 an 
d 13. 9, 6. 6Hz) . 3. 66 and 3. 84 (1H. dd, J = 

63 



WO 00/44770 



PCT/JPOO/00444 



8. 4, 5. 0 and 8. 6, 4. 3Hz) . 4. 88 and 5. 07 

(1H, d, J = 10. 6Hz) . 5. 41, 5. 9 (1H, brs) . 5. 4 

1-5. 51 (1H, m) , 6. 43 and 6. 64 (1H, d, J = 7. 

9Hz) , 6. 75 (2/5 H, dd, J = 7. 9, 1. 7 Hz) , 6. 84- 
5 7. 16 (28/5 H, m) 

Phe (3-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -N 
H 2 

10 (1) Boc-Phe (3-F) -N-Me-Va l-N-Me-Ty r (3 
- t Bu) -NH 2 cD^fi5c 

Boc-Phe (3-F) -OH 0. 20g (0. 7 0 6mmol) , N- 
Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2 0. 21g (0. 5 
7 8mmo 1 ) . fii^CMP I 0. 20g(0. 783mmol) OTHF 

15 6mlML»T. TEA 0. 3 0ml (2. 1 5 mm o 1 ) £JDA> £ 

fiKT*««#u&. iiifj^mifc. mmmtmu 

^^/-JU : 7> ; E-7zk=6 0:1:0. 0 5) flttU Boc-Phe (3 
20 -F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 0. 3 
3 g (9 1%) 

(2) Phe (3-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 <Z>£j5)c 

Boc-Phe (3-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
25 u)-NH 2 0. 3 3 g (0. 5 2 5mmo 1 ) <O^Lit^U> 3m 1 ®& 
\Z, TFA 1. 5ml S2ma.. 15»Lf;|, *ETK8&S:e£U&. 
^K&fc^l^^Dx., ft»NaHC0 3 **«T«c»l/3ta, *fcJcW*T 

A^D7h^7^- (SRISIK *nn*;i,A : : 7>^n7zk= 
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40:1:0. 1) IdttU Phe (3-F) -N-Me-Va 1-N-Me- 
Tyr (3-tBu) — NH 2 2 4 1mg (8 7%) 
E I -MS : 5 2 8 (M + ) 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 51, 0. 
5 73, 0. 78 and 0. 93 (6 H, d. J = 6. 3-6. 6Hz) « 1. 
33 and 1. 38 (9H, s) , 2. 10-2. 96 (5H, m) , 2. 
46 and 3. 03 (3H, s) , 2. 78 and 3. 01 (3H, 
s) - 3. 16 and 3. 35 (1H, dd, J = 14. 8, 5. 9 an 
d 13. 9, 6. 6Hz) , 3. 70 and 3. 90 (1H, dd, J = 
10 8.3,5.6 and 8. 6, 5. 0Hz) . 4. 89 and 5.06 
(1H, d, J = 10. 6Hz) , 5. 4 2, 5. 9 9 (1 H, brs) , 5. 
43-5. 5 2 (1H, m) , 6. 41 and 6. 64 (1H, d, J = 7. 
9Hz) , 6. 72 (2/5H, dd, J = 7. 9, 1. 7Hz) , 6. 83- 
6. 99 (18/5H, m) > 7. 10 (2/5H, d, J = l. 7Hz) . 7. 
15 2 2-7. 3 3 (1H, m) 

mmms 

Phe (2-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -N 
H 2 

20 (1) Boc-Phe (2-F) -N-Me-Va 1-N-Me-Tyr (3 
- t Bu) -NH 2 ©£$ 

Boc-Phe (2-F) -OH 0. 20g (0. 7 0 6mmol) , N- 
Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 0. 21g (0. 5 
7 8mmo 1 ) , Ui^CMP I 0. 2 0 g (0. 7 8 3mmo 1 ) OTHF 

25 6m 1 ®m\Z, fclftT. TEA 0. 3 0ml (2. 15mmol) t 

mzT&&mwviz. e*«13**dpa. mm^^-zmmLtzc ^mmzmfa 

*2J~-)V : 7> : E-7tK=6 0 : 1 : 0. 0 5) UttU Boc-Phe (2 
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-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NH 2 0. 3 
3g (9 1%) 

(2) Phe (2-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 ©^ 

Boc-Phe (2-F) -N-Me-Va 1-N-Me-Tyr (3-tB 
u) — NH 2 0. 3 3 g (0. 5 2 5mmol) ©fift^fl/y 3mlgi 
K> TFA 1. 5ml£in*.. 1 5»K«^Lfc^ «JETlc88£S£L&. 
»SfctWfc*^W>SJH]*., »NaHCO,*^Tifc*Lfcfc, SMcfliSfcT 

A^D7h^7^- (SHIMS ^no*M : : 7>^7*= 

4 0: 1 : 0. 1) KftU Phe (2-F) -N-Me-Val - N-Me- 
Ty r (3-tBu) — NH 2 2 3 5mg (8 5%) fcfcfc. 
E I -MS : 5 2 8 (M + ) 

'H-NMR (CDC 1 3 ) :(two rotamersji 0. 4 5, 0. 
71, 0. 79 and 0. 93 (6H, d, J = 5. 9-6. 6Hz). 1. 
31 and 1. 38 (9H, s) , 2. 10-2. 89 (5H, m) > 2. 
47 and 3. 06 (3H. s) . 2. 76 and 3. 01 (3H, 
s) . 3. 14 and 3. 34 (1H, dd,' J = 14. 3, 5. 9 an 
d 13. 9, 6. 6Hz), 3. 79 and 3. 95 (1H, dd, J = 
8. 4, 5. 0 and 8. 6, 4. 3Hz) , 4. 88 and 5. 06 
(1H, d, J = l 0. 6Hz) , 5. 37, 5. 99 (1H, b r s) , 5. 
41-5. 51 (1H, m), 6. 43 (3/5 H, d, J = 7. 9Hz) , 6. 
56 (2/5H, brs) . 6. 60-6. 71 ( 1 H, m) . 6. 92-7. 
2 9 (6H, m) 

$mw 6 

Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -N 
HS0 2 Me TFAI 

(1) Z-N-Me-Phe (3- t Bu-4-^>yM^y) -NHSO 
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iZ-N-Me-Phe (3- t Bu-4-^>y'M+y) -OH 0. 9 
5 g (2. Ommo 1) , WSCI - HC1 0. 7 7 g (3. 9 9mmo 1 ) , 
45J:^^>^JP*^5K 0. 2 9g (3. Ommo 1 ) ODDMF 15ml 
mmz. *}*T\ DMAP 0. 49g (0. 99mmol) £iPx.£&, MftL 

*tt>=2 : 1) mm<t&b 0. 83g (7 5%) £f#fc. 

'H-NMR (CDC 1 ,) : 6 1. 36 (9H, s) , 2. 80 (s, 3 

H) . 2. 9 7 -3. 3 0 (m, 2 H) . 3. 21 (s, 3H) , 4. 60-4. 
74 (m, 1H) , 5. 08 (s, 2H) , 5. 13 (s, 2H) . 6. 81 

(d. 1H, J = 8. 2Hz) , 6. 86-7. 13 (m, 2 H) , 7. 20- 
7. 4 6 (m, 1 OH) , 9. 0 (brs, 1 H) 

(2) Z-N-Me-Va 1 -N-Me-Ty r (3- t -Bu) -NHSO 

Z-N-Me-Tyr ( 3 - t B u - 4 - *J)V**i/) — NHSO a Me 
0. 8 0g (1. 4 5mmol) , 2 0 %7m.<trt? y^Ail 0. 0 9 g<D 

1 5mig^!»^fiT. *mnmm.T. m&mwvrc. sum* 

Zti®U SSSMETfcSiL, IN-Me-Tyr (3-t-Bu) -NHS 
OjMe 0. 5 3g^#fc. 

±fBJiaN-Me -Ty r (3-t-Bu) — NHS0 2 Me 0. 51g (1. 
4 3mmo 1 ) , Z-N-Me-Val-OH 0. 49g (1. 86mmo 

I ) , &=tt/CMP I 0. 5 1 g (2. OOmmol) CDTHF lOmljg 
m\Z, *#T, TEA 0. 6 0ml (4. 2 9mmol) fcflnA, MJCT» 

S«*Lfc». f^nfcI$$yiJ*>rM7A^D-7h^77-f- CRM 84* 
#®£0. 5%^tK »H?X3\M/: n-^+-y->=2 : 3) KtfU Mfc-Slfe 
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0. 7 0 g (2IS. 8 5%) 

(3) Boc-Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3 
-t-Bu) -NHS0 2 MeO^ 

Z-N-Me-Va 1 -N-Me-Ty r (3-t-Bu) — NH S 0 2 M e 
0. 6 5g (1. 13mmol). 2 0 Xim^n? k&M 0. 0 9 g<D 
10mlfi«««SiT. miWT, 2. 5B*R!ft#Lfc. g 
JSSS^ilL, «ETHjt**93cL» SN-Me-Va 1 -N-Me-Ty r 
(3-t-Bu) -NHS0 2 Me 0. 5 0g^flL 
±IHffift-atl 0. 4 8 g (1. 0 9mmo 1) , Boc-Phe (4-F) 
-OH 0. 40g (1. 41mmol) , &£tfCMP I 0. 3 9 g (1. 
5 3ramol) OTHF 8m 1 ftftT, TE A 0.46ml (3. 

2 7mmo 1) £jbn*, S»CT2 2Rr|BIJIJ#Lfc. S/SifclczKfcin*., 1 0% 

n--\++f>=2 : 3) fc#U 0. 50g (2 IS. 6 5 %) £ 

(4) Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-t-B 
u) -NHS0 2 Me TFAttO^lS 

Boc-Phe (4-F) -N-Me -V a 1 -N-Me -Ty r (3-t- 
Bu) — NHS 0 2 M e 208mg (0. 294mmol) <Dm<t^^U> 
6mlMl:, TFA 3ml£JlUL 1. 5B*Mft#L&. KJ6W**ETK 
83KTFA0. 1 %^ty7-feh~ hu;i,-7K (1 : 1 0) 8 
0ml £JD*.T»#313\ WtllBiftff «II{fc#* 0. 20g (9 4%) 

E I -MS : 6 0 6 (M + ) 

'H-NMR (DMSO— d 6 ) :(three r o t ame r s)<5 0. 0 
2 (d, 3/5H, J = 5. 9Hz) , 0. 22 (d, 3/5H, J-5. 9H 
z) . 0. 62 (d, 3/5H, J = 7. 6Hz) , 0. 68 (d, 3/5H, 
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J = 6. 6Hz) , 0. 77 (d, 9/5H, J = 6. 6Hz) . 0. 89 (d, 
9/5H, J=6. 3Hz) , 1. 28 (s, 27/5H) , 1. 31 (s, 9 
/5H) . 1. 35 (s, 9/6 H) , 1. 86-2. 03 (m, 2/7 H) , 
2. 15-2. 28 (m, 5/7 H) . 2. 5-3. 4 (m, 10H) , 4. 3 
5 5-4. 62 (m. 1 H) , 4. 80-5. 02 (1H) , 5. 11-5. 42 
(m, 1H) , 6. 5 5-7. 18 (m, 7H) . 8. 0-8. 2 (m, 3H) . 

8. 9 8-9. 0 6 (m, 1H) , 11. 2 (brs, 1H) 

10 Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — N 
HOMe 

(1) Z-N-Me-Phe (4-^>yM^-3 - t Bu) — NHOM 

Z-N-Me-Phe (4-A>yjmy-3 - t Bu) -OH 3. 8g 
15 (7. 9 9mmo 1 ) (DTHF 5 0nilSIf;, *?TF> Z>UU$m^)\> 
0. 8 5ml (8.' 7 8mmol) *UTNMM 0. 9 7ml (8. 

7 8mmol) £t$o < VmTLtc. lWWHttfLfcft, MeONH, 1. 0 
g (1 2. Ommo 1) tTEA 2. 23ml (16. Ommo 1 ) £JD*., 

(M8JK H*x^: n-A*-S->=i : 2) KtfU 
&h 2. 7 g (6 7%) 

'H-NMR (CDClj) : <5 1. 39 (9H, s) , 2. 95 (3H, 
s) , 2. 99 (1H, m) , 3. 24 (1H, m) , 3. 64(3H, s) , 
25 4. 7 (1H, m) , 5. 1 (4H,.d) , 6. 8-7. 5(13 H, m). 

9. 06(1H, s) 

(2) N-Me-Tyr (3-tBu) -NHOMeCM 
Z-N-Me-Phe (4-^>yJ^y-3 - t Bu) -NHOM e 2. 

7g(5. 3 6mmo 1 ) OMeOH 3 0m 1 jMtC. *lMfc/*55>£A-ft 
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m 6 7 5mg^jpA, **»b&t» 2^mmwLtz. ^mmtty^vtm 
b^'yy^- (mmrnrn mt^vy '•. *?;-)i=2 o : n tttu mm 

{t&®} 1. 24g (8 2%) 
5 'H-NMR (CDC 1 3 ) : <5 1. 43 (9H, s) , 2. 45 (3H, 
s) , 2. 9 2(2H, m) . 3. 12 (1H, m) , 3. 5 9 (3H, s) , 
6. 77 (1H, d, J = 9. 4Hz), 6. 95 ( 1 H, dd, J = 2. 8, 
3. 4Hz) , 7. 13 (1H, d, J = 3. 15Hz) 

(3) Z-N-Me-Va 1 -N-Me-Ty r (3-tBu) -NHOMe 

10 

N-Me-Tyr (3-tBu) -NHOMe 1. 24g (4. 42mmo 
1 ) . Z-N-Me-Va 1-OH 1. 76g (6. 63ramol) , &&Zf 
CMP I 1. 7g (6. 63mmol) CDTHF 3 0ml ®mz. TEA 
1. 2 3ml (8. 8 4mmo 1) ZMz.. 3Mf#Lfc. zk£iO;L> B^X? 1 

it>=l : 1) fc#U ft&fc&M 1. 3 2g (5 7%) 

'H-NMR (CDC 1 3 ) : <5 0. 4 3 (3H, ra) , 0. 8 0 (3H, 
m) , 1. 36 (9H, s) > 3. 02 (9H, m) , 3. 65 (3H, s) , 
20 4 . 4 (1H, m) , 5. 1 (3H, m) > 6. 4-7. 4 (8H, m) 

(4) Boc-Phe (4-F) -N-Me-Va 1 - N-Me-Tyr (3 
- t B u) -NHOMe®^ 

Z-N-Me-Va 1 -N-Me-Ty r (3-tBu) -NHOMe 1. 
2 3g(2. 33mmol) MeOH 2 0 m 1 jgfcfc. jkmtn? W Ls-fc 

25 m 3 5 omg^un^., 7k^#HMT, i m^m^bfz. -^mmtty^ 

<^TiIISUU nmzm&TlzmmTZZtlzJLK), IN-Me-Va 1-N-M 
e-Tyr (3-tBu) -NHOMe 0. 9lg^flfc. 

±MWt^% 0. 98g (2. 5 mm o 1 ) . Boc-Phe (4-F) - 
OH 0. 92g (3. 2 5mmo 1 K *WCMP I 0. 8 3 g (3. 2 
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5mmol) OTHF 2 0ralMl:, TEA 0. 52ml (3. 7 5mm 

0 1) fcfliA, K&imvit. *£in;i, Bttx^jUTttHiLtft, SizfciKKT 

Vh7*^7^- (MHBi§& BKx^JP: n-^++)->=l : 2) fctfU £111 
ft£#J 9 7 2mg (5 6%) fcftfc. 

(6) Phe (4-F) -N-Me-Va 1-N-Me-Tyr (3-tB 
u) -NHOMeO^ 

Boc-Phe (4-F) -N-Me-Va 1-N-Me-Tyr (3-tB 
u) — NHOMe 9 7 2mg (1. 5 0 8mmol) (Dmt^^U> 10m 
im*\Z* TFA 7ml$Jnx, 3 0#IW«#Lfc. ttJETfcSMBLfc^ ft 

*?J-)l=2 0 : 1) fctfU flWfcfttt 2 8 8mg (3 4%) ftftfe. 
E I -MS : 5 5 8 (M + ) 

'H-NMR (CDC 1 ,) : 6 0.4 2(3 H, d, J = 1 3. 5Hz) , 0. 
79 (3H. d, J = 13. 2Hz) . 1. 33 (9H, s) . 2. 10 ( 1 H, 
m) , 2. 60 (1H, m) . 2. 90 (2H, m) . 2. 9 1 (3H, s) , 
3. 07 (3H, s), 3. 28 (1H, m) . 3. 68 (3H, s) . 3. 9 

1 (1H, m) . 4. 82 (1H, d, J = 10. 7Hz) , 5. 13 (1H, 
m) . 6. 60 (1H, d, J = 10. 4Hz) . 6. 89 ( 1 H, m) , 7. 
0-7. 3 (5H, m) , 9. 1 ( 1 H, m) 

mmms 

2- ( (2-757-3- (4-7MD7x_;H .7*0 -N — 7 

-3-^^;HS^ 2- (3-tert^-4-bKD^>7 

x-;w -l - (2-tr'j-7;i^/\*^>r;p) x^utsf 

(1) N-^>v;k**^#;^-;P-3- t e r t7f;P-4-kHn+y 

Z-Ty r (3-tBu) -OH 3. 04g (8. 1 9mmo 1) OTHF 
8. 2mli^lC, *&TN. 1. 5 9g (9. 
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8 3mmol) £jD;i. 1 ^WHt^Lfc. *<D'&. 2-7S/t'Jy> 925 
mg (9. 8 3mmo 1) £Jn*., *»TT2«flB, MfCT6«rM*tti$Lfc. 
EJE«KzK£flDA, BKx^TJdiaJU «Sfnfc8WcTifcBK fi*8{t»T^-> 

(figgjgji ff&x^: n-^-y->=i : 2) SC#U ft£ 
2. 16g (5 9%) %mz. 
'H-NMR (CDC 1 ,) : 6 1. 24 (9H. s) , 2. 95-3. 2 
0 (2H, m) , 4. 4 5-4. 6 0 (1H, m) , 5. 11 (2H, dd, J 
= 17. 5, 12. 2Hz) , 6. 53 ( 1 H, d, J = 7. 9Hz) , 6. 8 
5 (1H, d, 3 = 7. 9Hz) , 6. 95-7. 15 (2H, m) . 7. 32 
(5H, brs) , 7. 6 7 - 7. 7 3 (1 H, m) . 8. 15-8. 25 (2 
H, m) 

(2) 3-ter t^-4-kFo+->7i^77^ (2-bf'Jv 

N-o^;i/^->*;^x;i,-3- t e r t^-4-th'D^>7i- 
;U7^-;i, (2-fcfUvW 75 K 2. 16g (4. 8 3mmol)«)^ 
16 0ml ®m\Z, 10%/^y^ARi 4 0 Omg^JnA. 

* :mt^^U>=l 0 : 1 : 1 0 0) fC#U ffl|gfl:£«g 1. 4 8g (9 

8%) zmtco 

'H-NMR (CDC 1 s ) : 6 1. 36 (9H, s) , 2. 72-3. 2 
3 (2H, m) > 3. 6 7-3. 7 2 (1H, m) , 6. 62 (1H, d, J = 
7. 9Hz) , 6. 8 5-6. 8 8 (1H, m) , 6. 9 5- 7. 2 0 (2H, 
m) , 7. 7 0- 7. 7 7 (1H, m) , 8. 2 9-8. 3 9 (2H, m) 

(3) 2- (N-sOzPJltti/tUltf-fr-U-trfrTS.;) -3-*? 
jmWt 2- (3-tert7*fJh4-th'D + y7i^) -1- (2 - tT 

3 - t e r t7*?^-4-kKo+->7irj|,77r^ (2-K«JS?;W 7 
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5h* 1. 48g (4. 7 3ramol) , Z-N-Me-Va 1 -OH 1.6 
3g (6. 15mmol) . £J;l>'CMP I 1 . 5 7 g (6. 1 5mmo 1 ) 
OTHF 3 0mlMC, fcftTTEA 1. 5ml (10. 8 8mmol) 

X^JU: n-^-9">==l : 2) (cftU BBfc&tt 1. 74g (6 5%) £ 

'H-NMR (CDC 1 3 ) : 5 0. 7 0 - 0. 9 5 (6H, m) , 1. 2 
6 (9H, s) . 2. 2 0-2. 3 5 (1H, m) . 2. 70-3. 10 (5H, 
m) , 4. 0 0-4. 2 0 ( 1 H, m) , 4. 6 5-4. 8 0 (1H, m) , 5. 
17 (2H, brs) . 6. 44 (1H, d, J = 7. 6Hz) , 6. 60-6. 
85 (1H> m) > 6. 95-7. 10 (2H, m) , 7. 36 (5H, br 
s) , 7. 60-7. 75 (1H, m) , 8. 10-8. 25 (2H, m) 

(4) Z-*?)V-2-*3-)V75.JWk 2- (3-tert^-4- 
kFo^->7irjW -l - (2-Ky5?;fc&;w*q&-r;W if Jl/75 HoM 

2- (3-tertW-4-kFD + y7x-JW -1- (2-trUvMkfr 
M=E-<JW If;i/75H 1. 74g (3. lOmmol) O/^y-Jk 5 
0m 1 ®mz, 1 OXrtvVVk&M 3 0 0mg£lnA, zKsfc&BS^T, 

KTi**«j*i/fc. gas, «ETfc*»*iwtu. #6n^gis&->'j*y;p 

>=5:0. 1 : 1 0 0) fcttU SfUfc&tl 1. 3 0 g (9 8 %) 

'H-NMR (CDC 1 3 ) : 6 0. 6 9 (3H, d, J = 6. 9Hz) > 
0. 85 (3H, d, J = 6. 9Hz) .1.31 (9H, s) , 1. 95-2. 
11 (1H, m) , 2. 36 (3H..S), 2. 81 (1H, d, J =4. 6H 
z) , 2. 99-3. 18 (2H, m) , 4. 73-4. 81 (1H, m) , 6. 
59 (1H, d, 3 = 7. 9Hz) . 6. 94 (1H, dd, 3 = 7. 9, 2. 
0Hz) . 7. 00-7. 10 (2H. m) , 7. 6 5 - 7. 7 2 ( 1 H, m) . 
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7. 80 (1H, d, J = 7. 9Hz) , 8. 18 ( 1 H, d, J = 8. 6H 
z) > 8. 25 (1H, d, 3 = 4. 6Hz) , 

(5) 2- ( (2-yh + y*M-^75;-3 - (4-7M07i~ 
M Zfutt-M -n-*?;P75>) -3-*?-;H&K 2- (3-ter 

5 t7*f;i'-4-tFn^>7irjw - l- ( 2 - tr u swajwre-ow 

3-/^-2-^^75^^ 2- (3-tert7'f^-4-tHD 

*->7xii;w -l - (2-tr»jx;^;w^-f;w if^7$H 1. 2 5g 

(2. 93mmol) , Boc-Phe (4-F) -OH 1. 08g (3. 8 
10 lmmol), *<tI>'CMP I 9 7 3mg (3. 8 lmmo 1 ) (DTH F 1 
9mliil:, WTEA 0. 9 4ml (6. 7 4mmo 1) M 
T4B#IBHt#Lfc. KJEtttaKSiJDA, Bflf^THIiUJlfc. W«S^t§fO^ 

nfcas^>'j*y;w7A^D7h^77^- (sn«ii ssi?^ : n - 

15 ^-9">= 1 : 1) £ttU aWfc&ft 1. 7 2g (8 5%) 

'H-NMR (CDC 1 3 ) : <5 0. 65-1. 02 (6H, m) , 1. 2 
6 (9H, s) . 1. 3 4 (9H, s) , 2. 2 0-2. 4 0 (1H, m) , 2. 
75-3. 15 (4H, m) , 2. 89 (3H, s) , 4. 2 0-4. 3 5 (1 

H, m) , 4. 7 0-5. 0 0 (2H, m) , 6. 61 (1H, d, J = 7. 9 
20 Hz), 6. 75-7. 20 (7H. m) , 7. 60-7. 80 ( 1 H, m) , 

8. 20-8. 30 (2H, m) 

(6) 2- ( (2-757-3- (4-7Mn7i^) -fu -N 
-^^75 7) -3-*7)V»m. 2- (3-ter t 7"f)l/-4-t Ho^ 
y7i^) -1- (2-b:U5?;P*;WA^;W If^7$K©^ 
25 2- ( (2-7h=^->*;^-;i/75/-3- (4-7MD7I-W 7o 
t?:*-;|,) -N-/3MU7S/) -3-^^;^^ 2- (3-tert7W 

-4-kHD+->7i-;w -1- (2-e'jv;k*7;wA'rE-r;w ji/75 h 

I. 6 7 g (2. 4 lmmo 1) (Di&itt^Uy 3 0ml»tt£TFA 5m 
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mwtw*i"52*mmu m&Tizmmzgzbtz. mmTizmm^m^btc 

\k. i ^ tlfc?l$ 5 y U A y 7 A ^ o 7 h ^77 7 ^ - (mm%!& *9J- 
)V : jy^-JyK : 3 : 0. 1:100) fc^U «Sfb£tt 

5 3 7 0mg^ifc. 

E I -MS : 5 9 1 (M + ) 

1 H — NMR (CDC 1 ,) :<5 0. 74 (2H, d, J = 6. 9Hz) . 
0. 77 (1H, d, J = 6. 9Hz) , 0. 88 ( 1 H, d, J = 6. 3H 
z) . 0. 95 (2H, d, J = 6. 3Hz) , 1. 25 (9H, s) , 2. 2 

10 4-2. 44 (1H, m) . 2. 50-3. 2.5 (4H, m) , 2. 78 (2. 
4H, s) , 2. 85 (0. 6H, s) . 3. 5 5- 3. 6 5 (0. 8H, m) , 
3. 8 0- 3. 9 0 (0. 2H, m) . 4. 00 (0. 8 H, d, J = 10. 9 
Hz), 4. 36 (0. 2H, d, J = 10. 9Hz) , 4. 65-4. 80 
(0. 2H, m) , 4. 90-5. 00 (0. 8H, m) , 6. 55-7. 20 

15 (8H, m) , 7. 65-7. 75 (1H, m) , 8. 15-8. 25 (2H, 
m) 

«0J9 

N- (2- (2- ( (2-757-3- (4-7MD7xZJ0 ~fu tf^~ 
20 )V) -3-7^;i/-y^U^75y) -3- (3-tBu 

-4-hFD+->7i-;i/) -fu\Z)v) mm 

(1) Z-3- t Bu-fDyy-M^ 

Z-Tyr (3-tBu) -OMe 7. 4g (19mmol) (DTHF 1 
9 OmlMlC. fcftT. zteHtofc^'J^A 1. 25g (57. 4mmo 

25 i) &jn*., mti. 5i$ia«#Lfc. isfnNH 4 c i*»«*ioa. rax 

- dffi&K a*-*> : rax^= 1 : 1) CttU «Sffc£« 6. 8g 
(9 9%) §f»fc. 
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'H-NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 2. 15 (1H, 
m) . 2. 78 (2H, brd, J = 6. 9Hz) . 3. 5-3. 8 (2H, 
m) , 3. 8-4. 0 (1H, m) , 4. 86 ( 1 H, s) , 4. 9-5. 0 
(1H, m) , 5. 09 (2H, s) . 6. 58 (1H, d, J = 7. 9Hz) , 
5 6. 8 8 (1H, brd, J = 7. 9Hz) , 7. 05 (1H, brs) . 7. 
34 (5H, s) 

(2) 2- (*>Z?)Vtti/jj)],#=.)l,7$J) -3- (3- t Bu-4-b 

Z-3-tBu-?DW-;P 2g(5. 6mmol), h"j7izW7 
10 yj> 1. 76g (6. 7mmol), 7WS H 0. 9 9 g (6. 7 m 
mo 1 ) 0THF 5 0ml SSC, 7k/ST, 7 i ;yA^>Iylf;HXf 
;i/ (DEAD) 1. 05ml (6. 7mmo 1 ) SrJp^., I^SgT 1 f$BaJft# 

v^y^AT^b, «JBrFfc8J«*B2sL&», »snfc»s*->u*y;i/ 
15 *7A^D7|>^77^- (M^^JS : »B&x^;P=2 : 1) KftU 

(1- (1. 3-ytKD-l, 3-5?^y— f;W ^ 
3SH^-2- (3-tBu-4-hh'D^y7x-JW X3MW 
>y^XXf^ 3. 2g$ffc. 
±IB<t-&^ 3. 2gfC4 0%^^;i/75>^^y-;^M 4 0ral$liS 
20 TJDA, WiaftTl <miWt#l,fc. fiJ&Sfctofc*JET»*U fcStlfcgS 

: 7>^X7tK=2 0 : 1 : 0. 1) KtfU OT^ift 1. 9g*S&. 
1 H-NMR (CDC 1 3 ) : <5 1. 37 (9H, s) , 2. 6-2. 9 
(4H, m) , 3. 7-3. 9 (4/5H, m) , 3. 9-4. 1 (1/5H, 
25 m) 4. 8-4. 9 (4/5H, m) , 5. 09 (2H, s) > 5. 4-5. 5 
(1/5H, m) , 6. 5-6. 6 (1H, m) , 6. 84 (1H, d, J = 7. 
3Hz) . 6. 9-7. 1 (1H, m) . 7. 33 (5H, s) 

(3) N— (2- i<*>&)),tti/lJ)Vtf-fr7SS) -3- (3-tBu- 
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2- (^>v;^+i>*;i/^-;U75y) - 3- (3- t Bu-4-hh'o4 
^y^.-)D yotr;i/7S> l. 0g (2. 8mmol) . '>7>mtlVO 
A 0. 5 g (5. 5mmo 1 ) , mWt 0. 5m 1 , 10ml, 

tk i om i (Dusmzs o°c^2mmmwLtz 0 mmNauco 3 7Kmm^m 
Mx^nrjfiitiLfc. ^mmzmn&^jk-zim. MTKmrn^if^^oA 

hs??7s(- mmmm lfllfJk^^/-jl,= 5 0 : 1) IdtfU OT-fb 
0. 9 g (8 0%) 

1 H — NMR (CD 3 OD) : 6 1.35 (9H, s) , 2. 5-2. 8 
(2H, m) , 3. 0-3. 2 (1H, m) , 3. 2-3. 4 (1H, m) , 3. 
7-3. 9 (1H, m) , 5. 01 (2H, d , J = 3. 6Hz) , 6. 63 
(1H, d, 7. 9Hz) , 6. 84 (1H, brd, J = 7. 9Hz) . 7. 
04 (1H, brs) . 7. 2-7. 4 (5H, m) 

(4) N- (2- (2- (^>^t+ ->AMz^-N-^f 7) - 
3-^^)U-^J)V75./) -3- (3- tBu-4-hFD+->7irJW 

N- (2- K>v?;i/^->*jl/^-;U75y) -3- (3- t Bu-4-t 
Ko+>-7x-;U) ~?UM)V) mm 0. 9g (2. 2 6mmol) ®**/- 
^ 2 Om 1 »SKfc» 1 0%rty WJ*m% 1 0 Omg^jPA. *&£i|»T. 
^SICTI 2WHIMMfcLfc. «ETfc«aS£ai6U N- (2-757 

-3- (3-tBu-4-kFD^->7irjl/) "fnM)V) 0. 5 4g£ 

±Effc&tt 0. 5 3 g (2mmo 1) . Z-N-Me-Va 1 -OH 0. 
69g(2. 6mmo 1 ) , £«fctfCMP I 0. 6 7 g (2. 6mmo 1 ) © 
THF 2 0ml»«Cv 2k#T, TEA 1ml (7. 2mmo 1 ) £inA, 

H£iSft£lfoKTifc}*, sraW-HJtfATfclRU «JEETJi»J«£eiUfca, 

A : 7>^EX7tK=2 0 : 1 : 0. 1) fcftU flOM:^ 0. 
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9 8 g (9 8%) 

'H-NMR (CDC 1 3 ) : <5 0. 8 2 (3H, d, J = 6. 3Hz) . 0. 
88 (3H, d, J = 6. 3Hz) . 1. 35 (9H, s) , 2. 1-2. 3 
(1H, m) . 2. 6-2. 8 (2H, m) . 2. 76 (3H, s) , 3. 0- 
5 3. 4 (2H, m) . 3. 9-4. 1 (1H, m) , 4. 7-5. 0 (2H, 
m) . 5. 0-5. 1 (2H, m) . 5. 5-5. 6 (1H. m) , 6. 4-7. 
0 (5H, m) , 7. 3 4 (5H, s) 

(5) N — (2- (2- ( .(2- (t-^h+y*M-^75y) -3- 

10 7*^U;U75y) -3- (3-tBu-4-kFO+y7iz;W 7°Dt?;i/) ^ 

N- (2- (2- (O^Jl/^^^n^-N-^^JSy) -3-* 
9-)V--f^))V75.J) -3- (3- t Bu-4-hFo^->7i-JW ~fu fc? 
JW 0. 9 7g(l. 9 5mmo 1 ) <D*?S—)), 2 0ml»«K, 1 

15 0X^9S?^Att* 1 0 0mg*iDA, tKs!?SIB^T, SfitT3l^raj8l«sL- 
fc. *§ji&, «EETH«?S*WJIL. N- (2- (2-75 7-3-^^-7 
^U;i/75/) -3- (3-tBu-4-kHD**>7xn;W 7°ntf;W 
0 . 7 2 g fcfcfc. 

±Kfirt:£tt 0. 64g (1. 85mmol) , Boc-Phe (4-F) 
20 -OH 0. 6 3 g (2. 2 2mmo 1 ) , fecktfCMP I 0. 5 7 g (2. 
2 3mmo 1 ) OTHF 1 8m 1 »*E£, JkftT, TEA 0. 9 3ml (6. 
6 7mmo 1) Sin*, £fflfcT8l$l8l»#Ufc. EJ&ifctaKfcia*, »Bx^ 

8«f£easbfc&. #6n&«**5'>j*y;i/*5A^DThy57-f- (Him 

25 MFtt ^a.O*;PA:^^/-^:7> ; Ex77K=2 0 : 1 : 0. 1) fcfrfU, 
SBft^tt 0. 7 9g (6 6%) zmtzo 

'H-NMR (DMSO-d 6 ) : 6 0. 7 0. 0. 7 5, 0. 8 5, an 
d 0. 95 (total 6H, d, J = 5. 9-6. 3Hz) , 1. 2-1. 
4 (1 8H, m) . 2. 0-2. 1 (1H. m) , 2. 4-2. 9 (7H, m) , 
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2. 9-3. 1 (2H, m) , 3. 8-4. 0 (1H, m) , 4. 3-4. 6 
(2H, m) , 5. 39, 5. 51 (2H, brs) . 5. 74 (1H, d. J 
= 1. 3Hz) , 5. 9-6. 0 (1H, m) , 6. 6-6. 9 (2H, m) . 

6. 9-7. 1 (2H, m) . 7. 1-7. 3 (3H, m) , 7. 60 and 

7. 7 3 (t o t a 1 1H. b r d) . 9. 02 (1H, s) 

(6) N— (2- (2- ( (2-757-3- (4 -7 )V*U7 *.-){,) ~fn 
-N-*?)\,7S.y) -Z-*?)l-7^))\,7*J) -3- (3- 
tBu-4-hHD^>7ir;W -fu¥M mm o^jsJc 
N- (2- (2- ( (2- (t-yh^y*J^75/) -3- (4-7 

7 5 J) -3- (3-tBu-4.-kKD4'>7irJW ^uMM mm 0. 
7 5g(Omt^U> 6mlgfc JkfrT, TFA -6ml Mt 

NaHCO,*»arcifcJ*L&», «S*S»7n-/i7ATiaiL, WiJ±T\Z® 

^□PsJxjPA : *$J-)\, : 7>^7tK=2 0 : 1 : 0. 1) IcftU ffiJBfc 
£tt 4 8 Omg (7 6%) 

FAB-MS : 5 4 4 (M + + 1) 

'H-NMR (DMSO-d 6 ) : 6 0. 49, 0. 73, and 0.8 
5 (total 6H, d, J = 6. 0-6. 6Hz), 1. 30 and 1. 
32 (total 9H, s), 2. 0-2. 2 (1H, m) . 2. 4-3. 1 
(9H, m) , 3. 7-4. 1 (3H, m) , 4. 52 and 5. 48 (t 
otal 2H, m), 5. 8-6. 0 (1H, m) » 6. 6-6. 8 (2H, 
m) . 6. 9-7. 3 (5H, m) , 7. 67 and 8. 79 (total 
1H, d. J = 7. 6-8. 6Hz) , 9. 01 and 9. 06 (tota 
1 1H, s) 

mmm 1 o 

N- (2- (2- ( (2-757-3- (4-7M07i-W hf*- 
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M -N-*?)V7$;) -3-*T)\,-7?V)i7$;) -3- ( 3 -tBu 
-4-hHD+->7xrW 7nt?JI/) ^*7"->*> 

(1) N— (2- (^^l^+^M*-;!^/) -3- (3-tBu- 

(2- K>->*;i/^->^;^-;i,7^y) -3- (3-tBu-4-tHo 
+ ->7x-;W 7ntf;W 7S> 1. 46g (4. lmmol) <DiS**y> 
8ml?g^t7jc^T, K^hU7A 0. 44g (4. lmmol) 
8m 1, (Boc) 2 0 0. 9 g (4. lmmol) *M'k1®X. |WlSgT2. 

2:1) KttU JUiftl^ 1. 7g (9 1%) £#fc„ 

'H-NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 1. 42 (9H, 
s) > 2. 6-2. 9 (2H, m) , 3. 1-3. 3 (2H, m) , 3. 8-4. 
0 (1H. m) . 4. 7-4. 8 (1H, m) . 5. 08 (2H, s) . 6. 5 
8 (1H, d, J = 8. 9Hz) . 6. 85 (1H, brd, J = 8. 9Hz) . 
7.0 3 (1H, brs) , 7. 2-7. 5 (5H, m) 

(2) n— (2- (2- (^>v;u^->^ji/#-;i,-N-^5 1 ;i/75y) - 

3-*7)l,-77V)],7$S) -3- (3-tBu-4-kKD^>7x=;W 

N- (2- (^>v;^+^;P#-jl,75y) -3- (3- t Bu-4-t 
h'D^y7iXJW ^DtT;W t-BuIXxJb 1. 6g (3. 

5mmol) O^y-jl, 3 5ml»8K, 1 0XA7^A«* 16 0m 

£»«U N— ( (2-75 7-3- (3 - t Bu-4-kFD+->7i_)W 
~7u\d)V) -t))Vn* m t-BuX7x5MU 1. lgSUfc. 

±Efi{t^4fc 1. 1 g (3. 4 2mmo 1) , Z-N-Me-Va 1 -OH 
1. 0 8g (4. 0 8mmo 1) , &J:tfCMP I 1. 0 4g (4. 0 7mm 
ol)©THF 3 5ml*tt£. 3k»T. TEA 1.7ml (12.2mm 



80 



WO 00/44770 



PCT/JPOO/00444 



o 1) tin*, Mk:Tl«rWa«itfc. K«ttt2K*3Bit, BKx^UTffltB 

*^>:»»X5 t ;P=2 : 1) fcftU M<t£tt 1. 8g (9 3%) 

'H-NMR (CDC 1 3 ) : 6 0. 82 (3H, d, J = 6. 6Hz) . 
0. 90 (3H, d, J = 6. 2Hz) .1. 37 (9H, s) , 1. 42 (9 
H, s) , 2. 1-2. 3 (1H, m) . 2. 5-2. 8 (5H, m) , 3 . 0 
-3. 3 (2H, m) , 3. 9-4. 3 (2H, m) , 5. 13 (2H, s) , 
6. 44 (1H, d, J = 7. 9Hz) . 6. 7 5 ( 1 H, brd, 5 = 7. 9 
Hz) . 7. 00 (1H, brs), 7. 36 (5H, s) 

(3) N- (2- (2- ( (2- K>yJWy*M^7$7) -3- 

:t>»j;i,75/) -3- (3-tBu-4-tFD^>7i-w 7dk;w * 
;i^A*5 KS t — B u iXfJ^^f! 

N- (2- (2- (^O^^+v^^-^-N-^^^T^y) -3-^ 
^-7f'J^75 7) -3- (3- t Bu-4-h Kd + ->7x-;W 7ntf 
it-Bui7f* 1. 8g(3. 16mmol) 0/^; 
3 5mlMtc. 18 0mg^M. tR$« 

T. MlCTll$|IIHi#Ljfc. ttifig. «ETfc«iK£»igU N— (2- (2 

- (N-*5f;u7$y) -3-^^;i/-^u;i/7$y) -3- (3-tBu- 
3 g zmtzo 

iffifflft&ft 1. 3 3 g (3. 1 5mmo 1 ) . Z-Ph e (4-F) -O 
H 1. 2g (3. 78mraol) , &£tfCMP I 0. 97g(3. 78m 
mo 1 ) (DTHF 3 5ralMl:. fcfrT, TEA 1.6ml (11.5m 
mo 1) MKTl 0BSIH!»#L£ Q KfciBtKvicfcflnA. IHfcx^T 

^■^>:»BfX^=i : 1) fctfU flWIb^tt 1. 48g (53%) * 
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1 H — NMR (CDC 1 3 ) :6 0. 6 8, 0. 7 5, 0. 9 1, and 

0. 98 (total 6H, d, J = 6. 2-6. 9Hz), 1. 3 5, 1. 
37, 1. 40, and 1. 42 (total 18 H, m), 2. 1-3. 

5 4 (10H, m) . 4. 0-4. 5. 4. 7-5. 1, and 5. 5-5. 7 
(total 7 H, m) , 6 . 3 - 7 . 5 (17H, ra) 

(4) 2- (2- ( (2- (^>yJ^yAM-Jl'75y) -3- (4- 

7ii/to7i-JW -?u\i*-)V) -N-^^;i/75y) - 3 -y^-y-^u 

;i/7=y) -3- (3- t Bu-4-h HD4v7x-;W 7°otT^75> © 

10 

N- (2- (2- ( (2- (A>yM+->*M-;i,75 7) -3- (4- 

yji^rayx.-jv) yotf^--;i/) -n-^^ts/) -3-y^^-7*^u 

^75/) -3- (3- t Bu-4-t Ha^r->7x-;i.) ~fu\LM t))ins. 
Ktt t-BuIXf^ 1. 3 8 q,<Dm\L*3-Vy 5ml^tC, *ftT, 
15 T F A 5ml SrflQA, MT3 0 #nJ?jf# MJETKJg&£g£L£. 
glStC&fty^l^SrJn*., ®fnNaHC0 3 7K^Tft#L*:m, I*«7 

A^o?h^77^- (MF>i§7§$£ 7 0DW1,A : : 7>^-7tK= 

20:1:0. 1) iCtfU ffij6{b^« 1. lg (92%) £f#7c. 
20 'H — NMR (CDC 1 3 ) : 5 0. 6 7, 0. 7 6, 0. 9 2, and 0. 
97 (total 6H, d, J=6. 6-6. 9Hz), 1. 35 and 

1. 37 (total 9H, s), 2. 2-2. 5 ( 1 H, m) , 2. 4-3. 
1(9H, m),4. 0-4. 2 and 4. 4-4. 5 (total 2H, 
m) , 4. 7-5. 1 (2H, m) , 5. 5-5. 6 and 5. 7-5. 9 

25 (total 1H, brd, J = 7. 6-8. 1Hz) , 6. 2-6. 4, 6. 
5-6. 7, and 6. 8-7. 4 (total 13 H, m) 

(5) N- (2- (2- ( (2-757-3- (4 - 7JU:*D7x ~JU) 7d 

tr*-;i,) -N-*^7s/) -3-7^-7^u;P75y) -3- (3- 

t B u - 4 - h h' D^y7i-W 7atMU) #7 
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2- (2- ( (2- (K isfDlit -3 - ( 4 -7W 

□ 7x-;w -Jutt-M -n-/?ji,7$;) -3-^^ji/-y^u;i/7$ 

y) -3- (3-tBu-4-kHD^y7x-;W ^DtMI/7S> 5 8 0m 
g (0. 9 lmmo 1 ) (73DMF 4. 5m 1 Ig^lcMT, lH-¥yV-)l 
- l-ti)}sX*D-S.i?>mMm 16lmg (1. 0 9mmo 1) &£tfD I E 
A 0. 19ml (1. 0 9mmol) PI^Tl 8B#p B im^L^. £ 

(75 ;7u¥)Vimm>yVtl>r)V chromatorex NH-DMl 0 2 0 (*±-> 

u->7{[:^) , mmmm mm^ji-. *$;-)\,= i oo : 1*^10 : d 

{C#U N- (2- (2- ( (2- K>i^;r*->#;U#-^7S/) -3- 
(4-7MD7ir;W 7°Dk't-;W -N-*:P^7$y) -3-^^- 
^'J^s;) -3- (3- t Bu-4-t h'D^y7ir;w ^atf;w ^* 

4 10mg£f#£. 
±fr2ft&ti 4 1 0mg©^y-;p 2 0ml^tc, 
^ 4 0mg£in^, zkS!?fflMT, ^fcT5B#F B im^L7to Mi®^ MJET 
C«£)l*gU f#^nfc^$$v'J^y';|/7J^A^D-7h^77^- (75y* 
7 □ fcf; WfcM v 'J 7J chromatorex N H - D M 1 0 2 0 (W± > U ->7 it 

m s mmw mt^r^-. **y-)i=5 n t#u ass^a 2 5 

Omg (7 6%) *ntz. 

FAB-MS : 5 4 3 (M + + 1) 

l H — NMR (CD3OD) ) : 6 0. 4 7. 0. 5 3, 0. 8 0, 0. 9 0 
(6H, d, J = 6. 3-6. 9Hz) , 1. 31. 1. 37 (9H, s) , 2. 
0-2. 3 (1H, m) , 2. 41, 2. 46, and 2. 57 (total 
3H, s), 2. 5-3. 4 (6H, ra) , 3. 8-4. 6 (3H, m), 6. 
6-7. 3 (7H, m) 

wm 1 1 

N- (2- (2- ( (2-757-3- (4-7MD7irJW 7u 
)V) -N-^I^Sy") -3-^^-y^<j;U75y) -3- (3-tBu 
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-4-fc Fnlri/y -fuM)V) -n' -1/7J-W ' -t^jlfJ- 

2- (2- ( (2- (^>y;p**->*jujt?n;P7sy) -3- u-7;k* 

y) -3- (3-tBu-4-kh'D+->7i-JW ^De;i/75> 5 0 0m 
g (0. 7 9mmol) Ox^/-^ 4m 1 itMK^ilT, v 5 *^ N--> 
7yy?t-f5yM^-h i27mg(0. 87mmol) |Slig 

(Jlffl&& ^PD*;PA : *$J-)\, : 7y^~7^=2 0 : 1 : 0. DtC 
ML, N— (2- (2- ( (2- (^>->*JU:*+->#;i,#-;P7S/) -3- 

(4-7M07HJI/) ZfUtt-)),) -N-^WSy) - 3 -y^- 
y^U;i/75/) -3- (3- t Bu-4-t KD+->7irjW 7*nhT;i/) - 
N' -->7/-N' * -^W7^y>4 5 0mg€IL 

±E{t'&» 4 4 0mgO^^;-;|/ 6mljg»;, 1 0%/t7y7i.Kl 
5 0mg£in*., 7k^#ffl^T. S1CT1 5WfBft#L;fc. Kift, MJETlC 

£ao#;kk : *9J—)\, : 7> ; En7zk=2 0 : 1 : 0. 1) fcftU SHfi: 
atl 280mg(78%) Sfffc. 
FAB-MS : 5 8 2 (M + + 1) 

'H-NMR (CDC 1 3 ) : 5 0. 6 2, 0. 7 9, 0. 8 7, and 
0. 91 (total 6H, d, J = 6. 3-6. 6Hz), 1. 37 an 
d 1. 40 (total 9 H, s ) , 2 . 1 - 2 . 4 ( 1 H. m) , 2 . 5 
-3. 0 (10H, m) , 3. 1-3. 4 (2H, m) , 3. 6-4. 4 (3H, 
m), 5. 8-6. 1 (1H, m), 6. 6-7. 2 (7H,m). 8. 68 
(1H, d, J = 6. 6Hz) 

mmm 1 2 
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2- (2- (2-757-3- (4-7MD7i-^n;V'f^-N-^ 
-3-7^) 7*^11 ;P7S7) -3- (3- t e r t75f;!/-4 

(1) 2- (2- (2-^>^JU^->^;^-;|/75/-3- (4-7)U* 
5 □7x-^7°DAV-r^-N-75 L JI/75y) -3-*3\>U) 7*^'J^75y) 
-3- (3-tert^-4-kHn^->7i-JW 7*D 7 5 H 

2- (2- (2 - ^>ym^M^75 7 - 3 - (4-7MD7i 

^7°DAV<;u-N-y^;i,75y) 7*^ u ;i/7 5 / ) -3- 

10 (3- t e r t 7>;i/-4-t Ho^->7x-;W 7°Dhf^75> 5 1 4mg 
(0. 8 1 lmmo 1 ) ©1, 4-v^-++)-> 8m 1 »«EK. XJP7 7 5 H 
15 6mg (1. 6 2mmol) ZDUtl, 1 2 ommmWLtz. Kfcm<D 

15 $$;y'J^^M7A^D7h^77^- MC^Vy : J 

)l=20 : 1) KtfU mmit&%) 3 9 7mg (6 9%) £t#£ 0 
* 'H-NMR (CDC 1 3 ) :(two rotamer's)5 0. 6 9, 0. 
85 and 0. 99 (6H, d, J = 6. 3-6. 6Hz) , 1. 36 a 
nd 1. 37 (9H, s) . 1. 8 0- 1. 9 0 (1H, m) , 2. 22-2. 

20 4 0 (1H, m) , 2. 43 and 2. 81 (3H, s) , 2. 60-3. 
10 (4H, m) , 3. 2 6-3. 3 8 (1 H, m) , 3. 7 0 - 3. 8 0 (1 
H, m) , 3. 90-4. 10 (1H, m), 4. 28-4. 44 (1H, m) , 
4. 72-5. 30 (3H, m), 5. 03 (2H, s). 6. 52-6. 66 
(2H, m) . 6. 8 0-7. 4 0 (1 OH, m) 

25 (2) 2- (2- (2-757-3- (4-7MD7x-JP7D/ty^^ 
-N-75P;U7S7) -3-75M/) 7*^U;U75 7) -3- (3- t e r t 7* 
^-4-tHD^y7i^) 7°Dtr^7;i/7 7 5 

2- (2- (2-^>v;U;t*->£;U**-;U75 7-3- (4-7Jl/^P7 
^-^□AV-f ;|,-N-73M!/7S/) -3-7^;i/) 7*^U^7S7) -3 
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- (3-tert»-4-kh'o+y7iZJW ~7u\Z)V7^)V7 7z. H 3 
3 2mg(0. 4 6 6mmol) , 1 0 4 0mg©y>7y- 
;i/ 5mlg£ti£. TK^UfflmT. ^*#Lfc 0 Litt& 

£MJ±T \ZWt$& L Tf# 6 tlfz%k£ £ , yU*yM7i^D7h^77^- (Jg 
5 ffimB. ^ODJftJkk : 7> ; &-77k=2 0 0 : 1 0 : 1) tdftU 

^llfb^ti 18 0mg (6 7%) 
FAB-MS : 5 8 0 (M + H + ) 
. 'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 3, 0. 
75, 0. 81 and 0. 93 (6H, d, J = 6. 3-6. 6Hz) , 1. 
10 3 8 and 1. 39 (9H, s) . 2. 2 0-3. 4 2 (6H, m) , 2. 
60 and 3. 02 (3H, s) , 3. 49 (1H, s) , 3. 60-3. 
90 (2H, m) , 4. 3 0-4. 4 4 ( 1 H, m) . 5. 3 0-5. 4 0 (1 
H, m) ,.6. 5 6-7. 16 (7H, m) . 8. 3 4-8. 4 2 ( 1 H, m) 

15 mmm 1 3 

2- (2- (2 -75 y - 3 - (4-7MD7x-;^D/V-<^-N-/ 
^75 7) -3-*?)V) ^'j;U7Sy) -3- (3-tert^-4 

(1) 2- (2- (2-^>v J ;^^r->*;^-ji/75y-3- (4-7;^ 
20 o7x-;^o^y<ji/-N-^^;i/75/) -3-*3MM T^iUK/ 7 ^/) 

-3 - (3 - t e r t7*fJk4-kh'n+-/7i-W 7ofc!;U7 5/»& 
2- (2- (2-0~?)\>tti/tl)VTS-)VTS.;-Z- (4-7MD7x 

-^^□AV-r^-N-y^^sy) -3-*^jw 7^u;i/7sy) -3- 

25 (3- t e r t7^;i/-4-t Ko+->7x-;P) 7 p Ptf;i'75> 1. 17g 
(1. 8 4mmol) 18mlMl:, tK^T. {fVttzsMk 

X^JI/ 0. 7ml (2. 76mmol).R* 1. 8 m 1 *3«fctf*Si<"fc->7 
y*^7^hU^A 17 3mg (2. 7 6mmol) 1 Ptfflft#L&. 

K««tiafnN a H C O .AJjrttSJPATBKx^PTtta U ^n&igzKTft 
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fb^f 1 U>:=2 : 3 : 1) fdttU 9 0 0mg (6 8%) fcfffc, 

'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 65, 0. 
75, 0. 91 and 0. 97 (6H, d, J = 6. 2-6. 9Hz) , 1. 
22and 1. 29 (3H, t, J = 7. 2Hz) . 1. 35 and 1. 
36 (9H, s) > 2. 2 2-2. 4 0 ( 1 H, m) , 2. 42 and 2. 
90 (3H, s) , 2. 6 0- 3. 0 2 ( 5 H, m) , 3. 2 2-3. 4 6 (2 
H, m) . 4. 0 6-4. 2 8 (2H, m) , 4. 47 ( 1 H, d, J = 12. 
2Hz) . 4. 80-5. 12 (3H, m) . 5. 29 (2H, s) . 5. 74 
(1H, d, J = 8. 9Hz) , 6. 5 8- 7. 4 2 (1 2H, m) 
(2) 2- (2- ( 2 - ^>ymyiJM-^75 y - 3 - (4-7;M* 
D7i^Dyv-fJl.-N-^^75y) -3-*^;w 7^ u ;U7 s y ) 
-3- (3 - t e r t 7'^-4-hHD+y7irjW tfJl/7 5 7 

2- (2- (2-^>^jU^->#;i/#-;!/7$/-3- (4-7M07i 

-^□/v^-N-y^Kfsy) -3-*?;» y^U;i/75 7) -3- 
(3-tert77Jl/-4-kHD+y7irjW y»K 
x ^tJI' 8 8 9mg (1. 2 3mmo 1 ) <D*?;—)l 24m\®mz7> 
^-7* 16ml SJP&MKT 1 5ftH«#Lfc. «JETK»»*SSU 

(fiffi^jft i70D*;UA : *9J-)\, : 7>tx7*= 110:10:1) I: 
ttU «IBfl:£to 6 0 0mg (7 0%) 

'H-NMR (CDClj) :(two rotamers)S 0. 6 5, 0. 
7 5, 0. 9 0 and 0. 96 (6H, d, J = 6. 0-6. 6Hz) , 1. 
36 and 1. 37 (9H, s) . 2. 2 2- 2. 4 0 ( 1 H, m) , 2. 
47 and 2. 82 (3H, s) , 2. 6 0- 3. 0 2 (4H, m) , 3. 
24 and 3. 26 (2H, s) , 4. 0 2-4. 3 8 (2H, m) , 4. 
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7 6- 5. 0 8 (3H, m) , 5. 4 0- 5. 9 0 (3H, m) , 6. 56-7. 
3 8 ( 1 2 H, m) 

(3) 2- (2- (2-757-3- (4 -7^tD7x-^o;Vf )V- 
-3-*5MP) y^'j;i,7S/) -3 - ( 3 - t e r t 7? 
JP-4-h HD^v7x-;i/) ^DtfJP75 /7il*S K<D£f& 

2- (2- (2 -^>yJl/^y*Mz;i,7S 7 - 3 - (4-7MD7i 

^^□/v-r;i/-N-^^;u75/) -3-^5p;w 7^u;i^75y) -3- 

(3 - t e r t 7"^-4-hh*D*->7irA) 7 d tf;i/7S /" 7-fe^ 5 K 
5 9 5mg (0. 8 6 Ommo 1 ) <D*?J-)\, l 0m 1 2 0 %im 

itn^Wktm 1 5 0mg£JP;i, Sffl, **»H«T. l^fc. S 

^^77^- (JKHKg Wc^Vy : ;**y-;|, : a+^>=1 0 : 1 : 
1) fctfU W&it&to 3 3 3mg (7 0%) 
FAB-MS : 5 5 8 (M + H + ) 

1 H — NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 6, 0. 
79 and 0. 92 (6H, d, J = 6. 3-6. 6Hz) . 1. 36 a 
nd 1. 39 (9H, s) . 2. 2 2 - 2. 3 8 (1 H, m) . 2. 63 a 
nd 2. 91 (3H, s) , 2. 5 0- 2. 8 2 (4H, m) . 3. 12-3. 
28 (2H, m) . 3. 5 8-3. 8 8 (2H, m) , 4. 18-4. 40 (2 
H. m) . 5. 5 0- 5. 7 0 (1H, m) . 6. 58-7. 14 (8H, m) 

mmm 1 4 

N- [2- (3-tert7fJk4-hFD4y7i-f) -1- (y^> 

7;i/*-ji/75yy^;w x^;W -2- [n- (4-7M071-JI/77- 

(1) N-Z-2 - (4-^>-7M^y-3-tert7^7i-l) - 

Z-Phe (4-^>yM^>-3-tBu) -OMe 5. 8g (12. 
2mmo 1) (D*?;-)l (10 0ml) -* (2 0ml) UG®miZ. iHmt 
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*Vmi-hVOl» 1. 5g (36. 6mmol) Sin*.. MfcTl**IM*L 

5 n-^*-tf->=l : 2) KftU ^llfb^ 5. lg (94%) 

(2) 3- (4 - 'OyM+x- 3 - t e r t ^7xliW -2-^> 

N-Z-2- (4-^>v;l/:t*->-3- t e r tttfry -1-h 
HD^i/^5 1 ;i'X5 1 ;i/7S> 5. 09g (11. 4mraol) , HJ7xx;P 
10 #7.7^ > 4. 41g (17. lmmo 1) , *<t^7^M5K 2. 5.1 
g (17. lmmol) ©THF 6 6mlMl:. >.k#T. :/X3Ml/ 7Vi? 
•Z})Vts3r~sl>-h 3. 0ml (17. lmmol) £JP;i, 4WflBtt»l/fc. 
M^IilTfl^nfci^C^^y-^ 7 0mljg»lC, hh'7y> 6 

15 BiiStT^y^AT^bfct, MBETfc»«t*«5&Ufc. »6nfc»**->U- 
*yM7A^D7h^77^- (£6B£J$ ^bp<5 1 l/> : 1 
0:1) fctfU MfCM 2. 4 5g (4 9%) 

(3) N- [3- (4-^>^M+y- 3 - t e r t 7"f )P7i-JW -2 
-^>x;i/^>-^;u^-;i/75 7 7°Dtr;i/] **>7Jl/*:?-5 Hod^jSi 

20 3- (4-^>vJM"4 1 ->- 3- t e r t 7W7x"JW -2-^>v 5 ;^ 
^rv*;^x;|/7S/7 c ahf;i/75> 1. 27g (2. 84mmol)0&{fc 
^^U> 2 9mliil;, MT. TEA 0. 6ml (4. 2 6mmol) 
ttUT*fiffc**>;*;P#— 6. 3m 1 (3. 6 9mmol) Wo 

25 ^Jfi^ny^ATSil, »ETH»a*«iLl»6nfc8l**. *>g*y 
Jk*7i.7nvh7*77^- (JBBB&ft Wc^Wy : ft»lf)P : n -a* 
•fr>=l : 1 : 2) KttU flUi^tt 1. 2 3g (8 3%) 

(4) 2- [N— K>v^+^;^x;U) ;* 3^1/757] — N— [2- 
(3-tert7^-4-hKD^y7x^) -1- >X)l*-)l7 
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N- [3- (4 - ^>yM+y- 3 - t e r t ^Jl/7irW -2-^> 
: J)V***/-h)li$-)V7S.J-fu\i)\,} *?>Z)],Xj-S. H l. 2g (2. 2 
9mmol) ^^y-jl/ 2 3mlt^fb^^^> 5ml©g^It;g)S? 

.5 a-e-, 7kmu^is<y2±-mm o. 6 0g£jn;L tk^h^t^i 2f#f8ja 

[2-75 7-3- (4-^>yj^y-3-tert^7irjW 7d 
fJH ^^>mt$H 0. 6 8g**fc. 
'H-NMR (CDC1 3 ):<5 1. 39 (s, 9H) , 2. 48 (dd, 

10 1H, J = 8. 2, 13. 9Hz), 2. 73 (dd, 1H, J = 5. 1, 13. 
3Hz) , 2. 94 (dd, 1H, J = 7. 9, 11. 9Hz) , 2. 96 (s, 
3H) . 3. 10-3. 22 (m. 1H) , 3. 24 (dd, 1 H, J = 3. 6, 
12. 2Hz) , 6. 60 (d, 1H, 3 = 7. 9Hz) . 6. 83 (dd, 1 
H, J=2. 0, 7. 9Hz) . 7. 03 (d, 1 H, J=2. OHz) 

15 ±fBfflfc&*$l 0. 66g, Z-N-Me -Va 1 -OH 7 5 8mg (2. 
8 6mmo 1 ) , &J;tfCMP I 7 3 Omg (2. 8 6 mm o 1 ) ©THF 
2 2m 1 mmz, fcftT* TEA 0. 9 1ml (6. 5 9mmo i) $Mfc. 

: n-M^->=l : 3 : 2) £#U Jgli{t£ti 1. 0 8 g (9 0%) £ 

(5) 2- [N— (N-<>yM+y*M^-4-7J^D7i-;i'7 
7Xy"-f;lO 73^757] -N- [2- (3- t e r 

25 y7x-;i/) -l - (^^>x;i/^-ji/75y^5 1 >'P) x^;u] -3-^^;^ 

2- [n— (^>5?;p**s/*;^=;w 73MI/75/] -N- [2- (3- 
tert7"^-4-hHo+y7irjW - 1 - (*9>Z)U*=.)l>75. S 7 
^•;|/) X-^Jl/] -3-^f;^t5K 1. Og (1. 83mmol) 
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J-)V 18mmii;. Mft/^y^A-M 0 . 4 0 g 

s^Ttci. m?m&\stz» ^m^z-ty-i hzm^xmmL, mmzmmb 

T®t>nrz®2 0. 75g, Z-Phe (4-F) -OH 7 4 8mg (2. 
6 6mmo 1 ) , &J;tfCMP I 6 0 2mg (2. 3 6mmo 1 ) OTHF 
5 18mlgl[:, MT. TEA 0. 8 2ml (5. 4 4mmol) ZlMXtz. 

)V: n--\+1t>=l : 3 : 2) fctfU «Sfb£fc 8 2 7mg (6 4%) * 

io ntz* 

(6) N — [2 - (3-ter t 4 - fc K a* ->7 x - 1 - 

(**>*JW%-;U75/ ^5MU) X^;U] -2- [N— (4-7M07H 

2- [N- (N-^>yMTy*M-Jk4-7Mn7x-j|.77ry 
15 -f;W *^75y"] — N— [2- (3-tert7^-4-hh'D + y7x 

-)V) - l- w^>xwr;i,7syy?;w x^JW - 3 

h* 6 8 0mg(0. 9 5mmo 1) 0^^;-^ 1 0m 1 jgSEIC, '7k&{brt 
0. 2 5 g£Snx.> TKSSBBMTtcll^Kft^Lfc. 

±7^ b&m^xmmu mm&mmvTmzfttz&zz, *swfhn?kz 

20 D7h^77^- (&ffl®i& ^no*;UA : ^^/-;i/:«7> ; £n77K=l 
0 0:10:1) fctfU SSft^* 4 9 4mg (89%) £?#fc 0 
E I -MS : 5 7 8 (M + ) 

l H — NMR (CDC 1 3 ) :(two rotamers)<5 0. 6 2 (d, 
21/10H, J = 6. 9Hz) . 0. 75 (d, 9/10H. J=6. 6H 
25 z) , 0. 84 (d. 9/10H, J = 6. 6Hz) , 0. 93 (d, 21/1 
OH, J = 6. 3Hz) , 1. 36 (s, 2 7/10 H) . 1. 39 (s, 63 
/10H) , 2. 20-2. 45 (m, 1H) , 2. 46-2. 95 (m, 8 
H) . 3. 02-3. 17 (m. 3 H) . 3. 6 1-4. 0 5 (m, 2H) , 4. 
18-4. 37 (m. 1H) , 4. 87-4. 95 (m, 7/1 OH) . 5. 2 
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3-5. 3 5 (m. 3/1 OH) , 5. 5 5- 5. 7 0 (m, 3/1 OH) , 6 

2 0 -6. 5 0 (m, 7/1 OH) . 6. 6 0- 7. 2 0 (m, 7 H) . 8. 0 
1 (d, 1H, J = 7. 6Hz) 

5 mmm 1 5 

2- ( (2-757-3- (4-7MD7x-JW 7 u -N-* 
^757) 2- (3-t-7^-4-hh'D^>7i- 

JV) - 1 K*^X^;U73 K 

(1) 2- (4-^>yWy-3-t-7^7i-JW -1-fcKa* 

Z-Phe (3-tBu-4-^>^t+y) -OMe 2. 46g (5. 
19mmol)©THF 5 Om 1 *»T. y 3 

3 9mg (1 5. 5 7mmo 1) £JnA, MKT3l3ra«#Lfc. EfcJfctelS 

$^yU^'M7A70Th^57^- (JSM&Jft n-A+U->:Biif 
^=2:1) [c#U Mfcfttt 2. 3 0g (9 9%) £f#fc. 

'H-NMR (CDC1 3 ) : <5 1 . 38 (9H, s ) , 2. 11 ( 1 H, 
brs) , 2. 80 (2H, d, J = 6. 9Hz) . 3. 5 4- 3. 7 7 (2H, 
20 m) . 3. 8 3- 3. 9 7 ( 1 H, m) , 4. 8 8-4. 9 7 ( 1 H, m) , 5. 
09 (4H, s)> 6. 85 ( 1 H, d, J = 8. 3Hz) . 6. 97 ( 1 H, 
dd, J = 8. 3, 1. 8Hz), 7. 11 (i H , d, J = l. 8Hz), 7. 
2 7-7. 5 0 (1 OH, m) 

(2) 2- (4-^>yW>-3-t-7"^7xZjW - 1 

2- (4-^>j?;p^>,-3- t-^|.7xx;w 
*if**MS>I. "OSWxay* 1. 87g (4. ISmmol) 
OtT'jy> 4 2mm«|;, ft&T, **>*;i/*xH^ □ >J H 0.36m 
1 (4. 6 0mmol) *ftj*fc. lP*Mft#Lfcfc, 7K£Jn*, »»x^t 
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fc»«£g£U £gffc£fc l. 9 3g (8 8%) zntz. 

1 H — NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 2. 76-2. 9 
2 (2H, m) , 2. 96 (3H, s) . 4. 10-4. 21 (2H, m) . 4. 
5 2 1 -4. 3 2 (IH, m) , 4. 8 8-5. 0 0 ( 1 H, m) , 5. 09 (4 
H, s) . 6. 86 (IH, d. J = 8. 6Hz), 6. 98 (IH, b r d, 
J = 7. 9Hz), 7. 11 (IH, brs), 7. 3 0-7. 4 8 (1 0H 
m) 

(3) 2- (4-^>^t*S/-3-t^7i^) -1~>7/WP 

2- (4-W^i,-3- t ^ : , 1 -^ ) -l-**>*;i,*r:;|, 
**->^^;H^*;^3>» ^>y)HXf^ 1. 9 3g (4. 2 3m 
moDODMSO 1 1 m 1 *MEK«>7>fc* ij *A 8 2 7mg (12. 7 
mmo 1) £J D ;i, 7 4l$W*#UfcgK rtSJllA, Mx? 

ummm n-^*^ : 1^x^=2 : d tctfu mm<t&® 1. 4 

2 g (7 4%) 

'H — NMR (CDC 1 ,) : 6 1 . 3 8 ( 9 H, s ) , 2 . 4 6 ( 1 H, 
20 dd, J = 16. 8, 4. 0Hz) , 2. 74 (lH. dd, J = 16. 8, 4. 
6Hz) , 2. 82 (IH, dd, J-13. 8, 8. 4Hz) , 2. 96 (1 
H, dd, J = 13. 8, 6. 5Hz) , 4. 07-4. 18 ( 1 H, m) % 4. 
8 9-4. 9 8 (IH, m) . 5. 09 (4H, s) . 6. 87 (IH, d, J 
= 8. 3Hz) , 6. 99 (IH, dd, J-8. 3, 1. 5Hz) , 7. 12 
25 (IH. d. J = l. 5Hz), 7. 3 6 - 7. 4 7 (1 OH, m) 

(4) 2- (3-t-^-4-th*D^>7iZ)W 

2- (4-^>y;i,«s/-3-t^;i,7x=:;W -l-yjy^to? 

»*M$>m «>Vn,XXW, l. 38 g ( 3 . OSmmoUODMS 
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O 2 4m 1 mmz, TKftT. m6tf>W& 1. 59g, 3 0 XiSKffczKSS* 

u 2- (4-^>vji/**s/-3- t^7i-W - i k*^ 

5 ±iEa^«» 2 o x^mt^y^Amm o. sog, M^^y-ji^ 
3 0mi©s^«fSjaT. frmn®%.T. smmmftvtc. sjssK^aiau, 

(jgH^ ?dd*M : **y-JU : 7> ; B-77K= 100 : 10 : 1) fc 

ttU SMMfc^tt 6 3 9mg (8 4%) 
10 l H-NMR (DMSO) : 6 1. 33 (9H, s) , 1. 96 ( 1 H, d 

d, J = 14. 5, 8. 6Hz) . 2. 12 (1H, dd, J = 14. 5, 4. 

0Hz) , 2. 37 (1H, dd, J = 13. 4, 7. 4Hz) , 2. 46-2. 

55 (1H, m) , 3. 0 7-3. 2 0 (1 H, m) , 6. 68 (1H, d, J 

= 8. 2 Hz) , 6. 73 (1H. brs), 6. 79 (1H, brd, J = 8. 
15 2Hz) , 7. 40 (1H, brs) , 9. 05 (1H, s) 

(5) 2- K>v J ;i/^-+->*;i/^-;i/) *?)V7$.;-z-*3-)Vtm. 2 
- (3-t-^-4-tHD+y7i-;w - 1 -ti)vns. Y JL=?)l 

75 HO^U 

Z-N-Me-Va l-OH 736mg (2. 78mmol) , 2- (3- 
20 t-7fJl/-4-th'o^y7i^) - 1 -#;1>A*5 F*^Moc^75> 
5 7 9mg (2. 3 2mmol) . iitfCMP I 7 1 Omg (2. 7 8mm 
o 1 ) ©THF 2 3m 1 ^(C, tK^T. TEA 0. 7 7ml^M, IS 
fcT4BSIS!ft#Lfc. EJSIfcfcJicftJOA., KKx^^TJfttb Lfc. W$Ji£Sg?a 

#U «Hfc£4fe 1. 0 9g (9 5%) £ftfc. 

'H-NMR (CDC 1 ,) :<5 0. 78-0. 90 (6H. m) , 1. 3 

7 (9H, s) , 2. 14-2. 80 (5H, m) , 2. 72 (3H, s) . 3. 

9 2-4. 04 (1H, m) , 4. 3 2-4. 4 8 ( 1 H, m) . 5. 04, 5. 
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15 (2H, brs) , 5. 27-5. 37 (1 H, m) . 5. 78, 6. 03 
(1H, brs) . 6. 3 8-6. 8 2 (3H, m) . 7. 04 (1H, br 
s). 7. 30-7. 41(5 H, m). 

(6) 3-*3-)V-2-* ! ?)V7S;tm 2- (3-t-^-4-kH 
5 D+->7i=;W - 1 -t>)WS. K^^;UX^75 

2- (^>V)V** : st>)Vi$-)V) *?)),7S.J-Z-*3-Mm. 2- (3 
- t -zf=?)l-4-t HD*->7i-JW - 1 -*;WU H^^PX^l/TS K 
1. 04g (2. 0 9mmo 1 )£>;**/ 2 0ml«F*IC, 
^AMU lOOmg^JPA, **»B£T\ Sll:Tl«fB«»lft. iHM. 

(MfflK ^DD*;PA : : 7>^x7zK=l 0 0:10:1) \Z 

ttU «S<t:£ft 0. 6 7g (8 8%) 

'H-NMR (CDC 1 j) :<5 0. 68 (3H, d. J = 6. 9Hz) , 
0. 83 (3H, d, J = 6. 9Hz) , 1. 38 (9H, s) , 1. 82-1. 

15 9 7 (1H, m) , 2. 27 (3H, s) , 2. 45 (1H, dd, J = 15. 
8, 7. 3Hz) , 2. 68 (1H, d, J=4. 6Hz) , 2. 78-2. 9 
1 (2H, m) , 4. 41-4. 56 (lH,m), 5. 30 (1H, brs), 
5. 58 (1H, brs), 6. 34 (1H, brs), 6. 62 (1H, d, 
J = 8. 0Hz) , 6. 92 (1H, dd, J=8. 0, 2. 0Hz) , 7. 0 

20 4 (1H, d, J = 2. OHz) , 7. 63 (1H, brd, J = 8. 9Hz) 

(7) 2- ( (2-757-3- (4-7MD7irW -Jutt-M - 
N-*3Ml/7Sy) -3-*?-)m® 2- (3-t-7^-4-tFD+-> 
7irW - 1 -*;Wt= K*^X?;U75 KO-&fi£ 

Z-Phe (4-F) -OH 6 5 0mg (2. 05mmol) . 3 
25 -2-*^75/K& 2- (3-t-7^-4-th*0^y7i-)W - 
l-AM5H^fMf)l/75.H 0. 6 2g (1. 7 1mmol) . £=ktf 
CMP I 5 2 4mg (2. 0 5mmo 1 ) OTHF 1 7 m 1 8«fc, *»T, 
TEA 0. 5 7ml (4. lOmmol) Sin*., £fiK:T*S£Jt#Lfc. R 
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T4f*5/C7ATfci»U MJETK:»j»£e£Lfc&, n^ntz^^^)ts¥)V 

is? kzu-vhVyy mmmm brx^w c#u 2- ( (2-^> 

N-/3MU75/") 2- (3- t Ho+-> 

5 71-JW - 1 K^^;i/x^;t/7 5 H 1. 0 5g (9 3%) zntz, 

±Bak&%l 1. 16g (1. 7 5mmol) . 1 0%/^ 12 

□ ■7h^77^- (Jg63&*K ^DO^A : : 7>tx77k= 1 0 

10 0:10:1) fctfU mmitti® 7 6 lmg (82%) *®tz. 
E I —MS : 5 2 8 (M + ) 

'H-NMR (CDC1 3 ) : 6 0. 67, 0. 8 0, 0. 9 0, 0. 9 2 
(6H, d, J=6. 3-6. 9 Hz) , 1. 37, 1. 39 (9H, s)> 2. 
21-3. 22 (6H, m) , 2. 61, 2. 89 (3H, s) , 3. 59-3. 
15 88, 4 . 34-4. 48 (3H, m) . 5. 33, 5. 42 (1H, brs) , 
5. 90, 6. 07 (1H, brs), 6. 56-7. 18 (7H, m) . 8. 
7 1 (1H, b r d, J = 8. 3Hz) 

mmi 1 6 

20 2- ( (2 - 757-3- (4-7)^D7i-)H Z?u -N-* 
3^75/) -Z-^)Vim. 2- (3- t -^;i/-4-t Kn+->7x- 

;i/) - 1 - * * >;uu*x;M3 L ;i'X3 L ;u7 5 h 

(1) 2- (4-^>yM^->3 - t - 7'^7i-JW - 1 - hJl/X>7, 

25 2- (4-^>v;U^+i/-3- t-^5 L ;i/7xX;W 

;H^*Jl//tS>K Ky : y)VJ.7,7-)V 2. 0 7g (4. 6 3mmol)© 
tf'Jv> 4 6mlgil:, HJ|/X>XM-;^D'JH 6. 79g 

(3 5. 6mmol) *JPiLfc. 6. 5RrlRHI#U&a. *SiDA, TOx^JU 
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mm n-A^>:SiIfJH2 : 1) (CttU UMit^ 2. 46 g 
(8 8%) 

'H-NMR (CDC 1 3 ) : <5 1. 36 (9H, s) , 2. 42 (3H, 
5 s) , 2. 7 2-2. 8 6 (2H, m) > 3. 9 2-4. 0 9 (3H, m) . 4. 
84-4. 95 (1H, m) , 5. 04 (2H, s) , 5. 07 (2H, s) , 
6. 79 (1H, d, J = 8. 0Hz) , 6. 87 (1H, brd, J = 8. 0 
Hz), 7. 06 (1H, brs), 7.2 6-7. 48 (12 H, m) , 7. 
7 6 (2H, d, J =8. 3Hz) 
10 (2) 2- (4-^>yM±y3-t-y^7inJW -1- *7J\rf-* 

2- (4-*>i?)ltti/3- t -^)Vym-M - 1 - Hkr>7Jl/#- 
)ltti/*3-)VX.^)\ / t))\,n^>m ^>yJHXf^ 2. 4g (3. 9 9m 
moDOX^y-Jl/ 4 0ml jSSCt h U^A^^^t^- h 5 6 0m 
15 g (7. 9 9mmol) <D*$;-)V4m 1 ®m*m%.. 4 0 , CT3l$IS«#l, 

BET £8Jft £S£ b ft 5 $ * v U * $r>* 7 A ^ o v h ^ y 7 w - 
(HP^j§$ n-^-9"> :»»lf)l/=5 : 1) tC-f^tU, «ffl<b£*J 1. 6 
20 3 g (8 6%) £ftfc. 

'H-NMR (CDClj) : <5 1. 3 8 (9H, s) . 2. 12 (3H, 
s) . 2. 61 (2H, d. J = 5. 6Hz) . 2. 85 (2H, d, J = 6. 
3Hz) , 3. 99-4. 12 (1H, m) . 4. 80-4. 91 ( 1 H, m) > 
5. 09 (4H, s) . 6. 85 ( 1 H, d, J=8. 3Hz) , 6. 96 (1 
25 H, brd, J = 7. 6Hz), 7. 11 ( 1 H, brs), 7. 27-7. 5 
0 ( 1 0 H, m) 

(3) 2- (4-^>v;M-*->3- t -•?3 L )l7z.-M -1-**>Z)V& 

2- (4-^>yM+y3 - t-T*? ^7ir;W -l-^)V^^)V 
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X^;p*;W?5 >K ^y ; J)VJL7,y-)V 1. 54g (3. 2 3mmol) 
HF 7 5ml<h7.K 2 5m 1 <D®mz. MT. **V> 5. 9 1g(6. 
4 6mmo 1) SSPAfc. lWrRHW^Ufctt, Tk&iQA, ftftx^TftdJUfc. 

^> : ffl-gx3MI/= 1:1) fcftU SMift^tt 1. 5 9 g (9 7%) £f# 

1 H — NMR (CDC 1 3 ) : 6 1. 38 (9H, s) , 2. 88 (3H, 
brs) , 3. 00 (2H, brd, J = 6. 9Hz) . 3. 17 (1H, dd, 

10 J = 14. 8, 4. 6Hz) . 4. 19-4. 30 (1H, m) . 4. 35-4. 
4 7 (1H, m) , 5. 0 7-5. 18 ( 1 H, m) , 5. 0 9 (2H, s) . 
5. 10 (2H, s) , 6. 85 (1H, d, J = 8. 5Hz) , 6. 97 (1 
H, dd, J = 8. 5, 1. 7Hz) , 7. 10 ( 1 H, brs), 7. 2 8- 
7. 4 9 (1 OH, m) 

15 (4) 2- (3- t -73Ml/-4-t Hd*->7xXJW -1-**>7JU* 

2- U 3- t -^JV7i-JW -i-**>x;i/*x 
;^^JUX^;p*;W , ?5>B{ ^>yJHXrJl' 1. Og (1. 9 6mmo 
1), 2 0X**{fc/<53>£.£Ji* 0. 0 8 gO**/-;!/ 16mlig-&ft 
20 £^}ST, ***H«T, H£li#bfc. Kfttt&ttiiU S*£8JETK:«ii 

: : 7>^x7tK = 10 0:10:1) flttU fifSHt^ 

0. 5 6 g (9 9%) %mzo 
'H-NMR (CDC 1 j) :<5 1. 40 (9H, s), 2. 64 (1H, 
25 dd, J = 13. 7, 7. 9Hz) , 2. 73 (1H, dd, J = 13. 7, 5. 
9Hz) , 2. 9 3- 3. 0 3 ( 1 H, m) . 2. 98 (3H, s) , 3. 13 
(1H, dd, J = 14. 2, 2. 0) . 3. 61-3. 74 (1H, m) , 6. 
62 (1H, d. J = 7. 9Hz) . 6. 88 (1H, d d, J = 7. 9, 2. 
0) . 7. 0 5 (1H, d, J = 2. OHz) 
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(5) 2- (^>5?;^*5/*;P#-;W ;*^;U7 5 J - 3 -*^JUSB? 2 

- (3-t-^-4-kKD^y7x-;w -i-^^>xj|/*-;m^;u 

Z-N-Me -Va 1 -OH 5l8mg (1. 9 6mmol) , 2- (3- 
t - 4 — b Kd+v7i xjio - l - ;* * >tju* - ;p ^ ? ;i/x^ ;i/7 

5> 0. 47g (1. 6 3mmol) , &£tfCMP I 5 0 Omg (1. 9 
6mmol) OTHF 16ml ftftT, TEA 0. 5 5ml£iP;L 

> : 1:1) fctfU Mfll&tt 0. 7 0 g (8 1%) 

'H-NMR (CDC 1 ,) : 6 0. 8 3 (3H, d, J = 6. 6Hz) , 
0. 89 (3H, d. J = 6. 3Hz) . 1. 38 (9H, s), 2. 14-2. 
33 (1H, m) » 2. 6 4-2. 9 7 (2H, m) . 2. 74 (3H, s) . 

2. 91 (3H, s) » 3. 13 (1H, dd, J = 14. 6, 4. 6Hz) . 

3. 29 (1H, dd, J = 14. 6, 6. 9Hz) , 3. 94 (1H, d, J 
= 11. 2Hz) , 4. 4 3-4. 5 7 (1 H, m) . 4. 79 (1H, br 
s) , 5. 14 (2H, s) , 6. 4 0- 6. 8 4 (3H, m) > 7. 06 (1 
H, brsK 7. 37 (5H, brs). 

(6) 2- ( (2-7S/--3- 7u\Z*-)l) - 
N-^^;i/75y) -3-*5-)Wm 2- (3-t-7'^-4-hKD^y 
7x~Jl/) -l-*9>X)\,-fc-)\,*3-)\,JL^)\,7z. K©£(£ 

2- (^>^^v^;^-;i/) ^f^757- 3 -*?)Vtm 2- (3 

- t -7'5 : ;i/-4-th*o+y7ir;W - i -^^xji^xjm^x^sU/ 
75 H 0. 6 5 g (1 . 2 2mmo 1 ) <D*$>;-)1 10ml jS»lc. 1 
0%/iyi?V&mm 1 3 0mg£Jn*., zkSJ?fflfTR giSlCT 3 0 tiffititW 
Lfc. METfc»jfc*«l8Lfc. »Stt&»;*£, Z-Phe (4- 
F)-OH 4 6 5mg (1. 4 7mmo 1 ) , &J;l>'CMP I 3 7 5mg 
(1. 4 7mmo 1) OTHF 1 5m 1 »tt»c. Jk»T. TE A 0.4 1m 
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1 (2. 9 3mmo 1) £Ja*, tfitT»«ll»Lfc. SJCttC**JPit. ft 

OBHftJS n-A^>:»8l^=l : 1 ) IC#U 2 - ( (2 - 

M -N-*^)V7^J) -3-^)mm 2- (3- t -7^-4 -t h* 
□+->7xrjl/) - 1 - ^ >7Jl/*n;M 3^X^75 H 4 8 4mg (5 
7%) ±lEft&tt 4 2 4mg (0. 6 0 9mmol) , 10%/1? 

W&mm 4 3mg0^^y-^6mljE^**, ***BBftT, 2B# 

y'Jl/A5Ai'D7hy77^- (JKHJ&ft &{t*^k> : *£/-)U= 1 5 : 
1) £#U «Hfb^* 239mg (70%) 
E I -MS : 5 6 3 (M + ) 

1 H — N M R (CDC 1 3 ) :6 0. 6 5, 0. 7 8, 0. 9 1, 0. 9 3 
15 (6H, d, J = 6. 6-7. 3Hz) . 1. 38, 1. 39 (9H, s), 2. 

2 2-2. 4 0 (1H, m) , 2. 4 6-3. 4 0 (6H, m) , 2. 66 (3 
H, s) . 2. 93 (3H, s) . 3. 6 0- 3. 8 3 ( 1 H, m) , 3. 87, 
4. 26 (1H, d, J = 10. 8Hz) , 4. 38-4. 67 (1H, m) , 
6. 5 7- 7. 1 7, 8. 8 8 (8H, m) 

20 

mmm 1 1 

2- (2- ( (2-757-3- (4-7M0 7HJI/) ^Otf^) - 
N-73MI/75/) -Z-*3 L )V-7 1 ?V)V7^J) -3- (3-tBu-4- 

th'D4y7x-jW zfuny-)\, 

25 (1) 

Z-3- t Bu-fDW-il' 8. 2 g (2 3mmo 1 ) <D*$;-)V 2 
5 0ml»ttKl, 10%^7-/7Ar$ 8 0 Omg^jDA, TK^ffl^T, £ 
fflKTl OWrWflWLfc. «ETfcll«E*WiU iOlfb^tt 5. 1 

g (9 9%) 
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1 H- NMR (CDC 1 ,) : <5 1. 4 0 (9H, s) . 2. 4 5 (1H, 
dd, J = 8. 6, 13. 5Hz) , 2. 71 (1H, dd, 5. 3, 13. 5 
Hz) . 3. 0-3. 2 (1H, m) , 3. 38 (1H, dd, 3 = 7. 6, 1 
0. 5Hz) , 3. 65 (1H, dd, J = 3. 6, 10. 5Hz) , 6. 61 
5 (1H, d, 3 = 7. 9Hz) , 6. 88 ( 1 H, dd. J = 2. 0, 7. 9H 
z) . 7. 06 (1H, d, 3=2. OHz) 

(2) (2- (^>iS)ltt->tUl#-)l-N-*^)l7^J) -Z-^)V 
-f^))]/7^J) -3- (3-tBu-4-hFn4-/7x-Jl/) 7°d/V- 

10 3-tBu-fOyy-JHg (4. 4 8mmo 1) ,_Z— N— Me— Va 
1 - OH 1. 4 3 g (5. 4mmo 1) . ^l/CMP I 1. 3 8 g (5. 
4mmo 1 ) CDTH F 4 5mlMI:, »T. TEA 2. 2ml (15. 
8mmo 1) £jQx., SiCTl 3B#|BJ«^Lfc. SJB«C**lPiL, Bt$X^ 

15 »6ftfc3SSft->U*y^*5A^DTh^77^- (JSM 

»tt ^1t> : ifixf 1 : 1) fcffrU 1. 9g (9 

0%) £f#fc. 

1 H — NMR (CDC 1 3 ) :<5 0. 84 (3H, d, J =6. 6Hz) , 0. 
92 (3H, d, J = 6. 3Hz) , 2. 1-2. 3 ( 1 H, m) . 2. 5-2. 
20 8 (5H, m) , 3. 5-3. 7 (2H, m) , 3. 9-4. 2 (2H, m) , 
5. 13 (2H, s) . 6. 2-6. 4 (1H, m) . 6. 45 ( 1 H, d, J 
= 7. 6Hz) , 6. 80 (1H, brd, 3=1. 6Hz) , 7. 05 (1H, 
brs), 7. 3 6 (5H, s) 

(3) 2- (2- ( (2- (t-T'h+y^M^JSy) -3- (4-7 
25 WD7I-JH Zfu\f.-*-M -N-*5Ml/75/) - 3 - *9-)V-77-V)V 

757) -3- (3- tBu-4-hh*o^y7i-W T'D/V-^O^fifc 

(2- K>->*;P^->*;^-JI/-N- 1^)17 J) -3-*7)V--7?- 
'JJ175.J) -3- (3- t Bu-4-t HO^S/7x-;i/) 1. 
9 g (4mmo 1 ) 4 0mlMl:, 10%/^y^| l 
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9 0mg£in*., *3!&SSilBfnF. MKlT3l*fln8WLfc..atiia, MJETlcit 

«*»8U (2- (N-^^75y) -a-^^-y^'j^Jsy) -3 

- (3- t Bu-4-h KD^->7x-;W ^n/V-;P 1. 4gS#fc. 
±IEa<t:^«l 1. 4g, Boc-Phe (4-F) -OH 1. 4g (4. 
5 9 4mmo 1 ) , £<ktfCMP I 1 . 3 g (5. 0 9mmo 1 ) CDTHF 4 
Om 1 mWz, TkftT, TEA 2ml (14. 3mmol) fcjn*, 11CT 
12WflB]ft#Lfc. 5rtJ«H7K*JPA, RKl^TttmUfc. W«»Sfi?0* 

io 1:1) c#u mfc&tt i. 9g (7 8%) zmtz* 

'H-NMR (CDC 1 3 ) : 6 0. 77, 0. 9 2, and 1. 02 
(total 6H, d) , 1. 2-1. 5 (18H, m) , 2. 2-3. 1 
(8H, m) , 3. 5-3. 8 (2H, m) , 4. 0-4. 3, 4. 4-4. 5. 
4. 7-4. 9, and 5. 2-5. 4 (total 2H, m) , 6. 3- 
15 7. 5 (8H, m) 

(4) 2- (2- ( (2-757-3- (4-7MD7i"JH ^ □ tf*- 
M -N-^?^75 7) -S-^fMlz-^'J^TS/) -3- (3-tBu 
-4-hFo±y7i^W -7°n/V-;i/ 

2- (2- ( (2- (t-^h^M-^TSy) -3- (4-7Jl*U 
20 7i^JW -fu\L*-)V) -N-7^;i/7 5/) -3-/^-7f'J^75 
/) -3- (3-tBu-4-k'HD+5/7i-;W ^OAy-Jl/ 0. 5g© 
Wc**Vy 2m 1 i^tc, *#T, TFA 2m 1 £»T1B#IBH* 
«JBETfc»«&£«3cbfc. ^$H^b^5 1 lx>^i)nA, l&ftNaHC 

25 Lfc. #e>n^$^->u*y;i/*7Ai7n-7h^77^- gkm8% 

: : 7>^7tK= 2 0:1:0. 1) fcftU «H{l:£fe 

2 5 Omg (6 0%) *ntz. 
E I -MS : 5 0 1 (M + ) 

'H-NMR (CDC 1 3 ) :<50. 6 8, 0. 7 9, and 0. 93 (t 
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otal 6H, d, J = 6. 3-6. 9Hz). 1. 36 and 1. 39 
(total 9H, s), 2. 2-2. 4 (1H, s) . 2. 5-3. 2 (4 
H, m) , 2. 6 8 and 2. 84 (total 3H, s) , 3. 5-3. 
9 (3H, m) , 3. 89 and 4. 43 (total 1 H, d, J = l 
5 0. 9Hz) % 4. 0-4. 4 ( 1 H, m) . 6. 5-7. 1 (7H, m) , 6. 
58 and 8. 41 (total 1 H, d, J=6. 9-7. 6Hz) 

mmm 1 8 

(2- (2- (2-757-3- (4-7MD7i~;W ^DWP7S/) 
10 -3-^^-7*?U^7Sy) -3- (3-tBu-4-hFD+->7i- 

(l) (2- (2- K>^;u^->^;i/#-ji/75y) -3-^^-7*^ 
U;U75y) -3- (3- t Bu-4-t KD*->7ir;W 7ntr;w *3\>u 

15 (2- {^>V)i**i/i3)V$-)V7*;) -3- (3- t Bu-4-k KD 
^•>7ir;W 7ntr;U) ^)VX)V^y 7 9 7mg (1. 5 6mmol) © 

i5mi mmz, io%*mitrt7i?vix somgzm^frm 

£H«T» SlfcTl 2B*IW«#Lfc. i£jfi&, «ETK««*»«U (2- 
757-3- (3-tBu-4-tFD^->7i-;W ^UM)V) 
20 > 4 0 0mg (9 0%) *#fc. 

-bMffc^t) 4 0 Omg (1. 4mmo 1 ) , Z-Va 1 -OH 5 2 8m 
g (2. lmmol) , fetktXCMP I 5 3 9mg (2. lmmol) OTH 
F lOmljfilC 5k#T* TEA 0. 5 8ml (4. 2mmol) 

M$$yiJ^yjW7A7D-7h^77^- ORRgJi' ^+lJ-> : »Kx 
3^=1 : 1) fctfU «Bffc£tt 5 0 4mg (6 9%) 

'H-NMR (CDC 1 3 ) : 6 0. 79 (3H. d, J =6. 9Hz), 0. 
91 (3H, d, J = 6. 6Hz) , 1. 38 (9H, s) . 2. 0-2. 2 
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(1H, m). 2. 8 9 (3H, s) , 2. 97 (2H, d, J = 6. 9Hz) . 
3. 1-3. 4 (2H, m) . 3. 94 ( 1 H, d d , J=5. 6, 7. 9H 
z) , 4. 4-4. 6 (1H, m) . 5. 10 (2H, s) , 5. 1-5. 2 
(1H, m) . 5. 35 (1H, brs) . 6. 59 (1H, d, J=8. 3H 
5 z) , 6. 5-6. 7 (1H, m) , 6. 88 (1H, brd, J = 8. 3H 
z) , 7. 0 5 (1H, brs), 7. 34 (5H, s) 

(2) (1-^)1^)1-2- (4-7MQ7irjW JL^M fcJWS 
t BulXfi^l 
Boc-Phe (4-F) -OH lg (3. 53mmol) ^cktfO, N- 
10 i?*3-)V)c HD+v;i/75>^iS 0. 38g (3. 9mmol) ©Ift^f 
U>1 7m IMC, TkftT, TEA 1. 1ml (7. 9mmol) ^itfB 
OP 1. 64g (3. 7mmol) *JDA, SfflTl. 5P$fig»#l,fc. 

15 D7h^7^- CRHm > : BKX^JU- 1 : 1) tC#U N->t 

(t -^h+->*;i/#-;U7 = y) -3- (4-y)i 
jJ-o7zr;w yDtr;i/7SH 1. 08g (9 4%) £*#fc. 

±ISYt-&*b lg (3. 0 7mmo 1 ) Ol-fil^ SOmlMt-lOt 
KTzK^tTJl'S-^A'J^tfA 120mg (3. 16mmol) £in;L, |b] 
20 1 0 #M«# L&. SJSjS^ft tia|fflST8!EK7K«* U 7 A 6 3 0 m g 

(4. 6 3mmo 1) ©1 5m 1 ***SiJDAfc. R^SWBfcx^TJlliaj L 

ir> : TOX3^=2 : 1) K#U m<t£® 0. 8g (9 8%) 
25 'H-NMR (CDC1,) :fl .1. 44 (9H, s) . 3. 0-3. 2 
(2H, m) , 4. 3-4. 5 (1H, m) , 5. 02 (1H, brs), 7. 
00 (2H, t, J = 8. 6Hz) , 7. 13 (2H, dd, J = 5. 4, 8. 
6Hz) , 9. 63 (1H, s) • 

" (3) (2- (2- (2- (t-yh + yM«75 7) -3- (4-7 
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yntf;i^75y) -3-*?)V-'7?-V)l,7S./) -3- (3 
-tBu-4-th*0^y7i^W -fuMM *^>UI,*>©£jS 

(2- (2- K>vM^->^J^-^75;) - 3-/^;i/-y^u;i/7 
Sy) -3- (3-tBu-4-th'D^->7i^) ~7u\Z)V) *5-)V7>)Vft 
5 > 5 0 0mg(0. 9 6mmo 1 ) 0>*9J—)V lOmlMt, 10%A 
7v7Ak$ 5 Omg^JUDA, *$gffl&T» SICT1 2 P#53jg# L fc. it 
j©&, «ETttttt^iBM8'L, (2- (2 -75 J - 3 -^^-^'J^75 

y) -3- (3- t Bu-4-bHo**>7i-;w 7*DtJW y^;^;i/*> 

3 3 0 m g £fc fc. 

10 ±fEffi{b£«J 3 3 0mg(0. 8 6mmo 1 ) fcJctf (1 -*;i/5Jl>-2- 
(4-7JW07I-JW X^;i/) HK tBu!7f^ 2 7 5mg 

(1. 0 3mmo 1 ) ^y^y-;P 8 m 1 »ttfcJK?&T, B» 0. 0 7ml 
(1. 2 2mmo 1 ) fc£tf7k£<fcS/7/#£*^ h U £A 85mg(l. 2 
9mmo 1) *0*JPA, a»T?3 0»IB«»Lfc. ^t^l^^OA, <S¥D 

15 NaHCO s 7K»ttT«cj*bfc», fc*»7if*->£ATft*U «JETfc» 

i7nD*M : *&)—)V : 7> ; EX7tR=4 0 : 1 : 0. 1) fcttU WMit 
5 2 0mg (95%) £#fc» 
'H-NMR (CDC 1 3 ) : a 0. 68 (3H, d, J = 5. 6Hz) , 
20 0. 85 (3H, d, J =6. 9Hz) . 1. 38 (9H, s) . 1. 41 (9 
H, s) , 1. 9-2. 1 (1H, m) . 2. 4-2. 9 (5H, m) v 2. 9 
-3. 1 (2H. m) , 2. 99 (3H. s) , 3. 1-3. 3 (2H, m) . 
3. 8-4. 0 (1H, m) , 4. 47 (1H, cL J=8. 9Hz) , 4. 5 
-4. 8 (1H, m) » 5. 56 ( 1 H, brs) . 6. 64 (1H, d, J = 
25 7. 9Hz) , 6. 9-7. 2 (6H, m) , 7. 7-7. 9 (1H, m) 

(4) (2- (2- (2-757-3- (4-7J^07iZJW 7"o^7 
57) -3-77;i/-7'^U;i/75y) -3- (3- t Bu-4-t + 

(2- (2- (2- (t -^h^->*;^-;U75y) -3- (4-7JM-D 
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7x"W 7n}£)\,7$;) -3-*?)l-zr?>))l7S.;) -3- (3-tB 
u-4-t HD + ->7x-JW -JuMM U-)V7.)V*> 5 2 0 m g Oififk^ 
5 1 l^> 2m 1 MT, TFA 2m 1 gfiT3 0#|B1ft#L 

fcft, «lETK:*«t*«3cLfc. ?£${cM;^l/>£j!i|];L ifDNaHCO, 

A : : 7> ; &-7tK=2 0 : 1 : 0. 1) fcftU WHfcfctt 4 0 

Omg (9 1 %) 
E I -MS : 5 3 5 (M + ) 
10 1 H — NMR (CDC 1 ,) : 5 0. 75 (3H, d, J = 6. 9 Hz) , 

0. 89 (3H, d, J = 6. 9Hz) > 1. 39 (9H, s) . 2. 0-2. 

1 (1H, m) , 2, 3-2, 5 (2H, m) , 2. 53 (1H, dd, J = 3. 

6, 11. 6Hz). 2. 72 (1H, dd, J =4. 6, 13. 2Hz), 2. 

80 (1H, d, J = 4. 6Hz) , 2. 8-3. 1 (5H, m) . 3. 19 
15 (2H, d, J = 5. 9Hz) , 4. 5-4. 7 (lH. m) , 6. 62 ( 1 H, 

d, J = 7. 9Hz) . 6. 93 (1H, dd, J = 2. 0, 7. 9Hz). 6. 

99 (2H, t, J = 8. 8Hz). , 7. 0-7. 2 (3H, m) , 7. 80 

(1H, d, J = 8. 6Hz) 

20 mmmis 

2- (1- (2- ( (2-757-3- (4-7MD7x~JW 7Dtf^- 
;W -N-7?;i/75 7) - 3 -X^MU-T'? 1 11^75,0 -2- (3-ter 
t7f^-4-tHD+y7x-JW X&M - 6 - 4 - t? 'J 5 VJ > 

(1) 3- (4-^>-/Wy-3 - t e r t^ff 7irjW -2-^> 
25 i? )Vtti/t> )],■$- )V7 5 y 7"d tT*- h U ;K&£fifc 

Z-Phe (4-^>yM+y-3-tBu) — NH 2 4. 6g (10m 
moDOTHF 2 0m 1 *fcT. hT'J 1. 6 ml (2 0m 

mo 1 ) £&7kHJ7Jl^Dlf# l. 5 5 ml (llramol) ttx., i 
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uttu mmt^m 3. 3 5g 09%) 

1 H — NMR (CDC 1 3 ) : <5 1 . 3 7 ( 9 H, s ) , 3 . 0 ( 2 H, 
m) > 4. 85 (1H, brd) > 5. 03 (1H, brd) , 5. 10 (2H, 
5 s) . 5. 14 (2H, s) , 6. 69 ( 1 H, d, J = 8. 58Hz) » 7. 
05 (1H, d, J = 8. 58Hz) 7. 2 (1H, s) , 7. 3-7. 5 (1 
OH, m) 

(2) 2- [2- (4-^>yM+y-3-tert7'f^7irjl') -1 
-'Oy W>'^M-;H5 - 6 4 - hf U = V J ><D 

10 

3- (4 -^>yM*-y- 3 - t e r t 7x^7x11^) -2—*C>5?;fc* 
*ri'l3)Vtf=.)l,7SS'?n\i*=. hVJV 3. 48g (7. 8 5mmoI)*ffi 

METl'ilSiU ^6tifc«S*x^y-;i/ 7 0ml Cifi?LT, tK^T, 7 
15 >^7#*£nfc#&A,*:gL ISCTl 7BS|RH*#bfc. iETML, 7# 
6*lfc3S$©**,'-;P 5 0mlMl:7th»^ 0. 6 4 0ml& 
<t U £ A 5 6 2 m g ^iDA , gfi T 4 . 5 0 |H]ft# L fc 0 figfOil 

20 A^D7h^7^- (JIFJ*§$ n-^*^ :f*lfcx^;i/=2 : 1) fcftU 

Mfll^tt 1 . 7 6 g (6 7%) Zmfzo 

'H — NMR (CDC 1 3 ) : 6 1. 3 9 (9H, s) , 2. 2 5 (3H, 

s) , 3. 09 (2H, brd) , 4. 89 (1H, brd) . 5. 03 (2H, 

s) . 5. 07 (2H, s) v 5. 80 (1H, brd). 6. 14 (1H, 
25 s), 6. 79 (1H, d, J = 8. 24Hz) , 6. 92 (1H. d, J = 8. 

24Hz) 6. 96 (1H, s) , 7. 25-7. 4 3 (1 0H, m) 

(3) 2- [1-757-2- (3- t e r t 7f^-4-t Hn+y7x" 
M X^;u] -6-75 1 ;i'-4-tfU5->V>0^ 

2- [2- (4 -^>yM+ •>- 3- t e r t 7*^71^) - 1 
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6g (3. 3 5mmo 1) Ml/2 0%*IftA7y^^ 0. 15g<D* 
3 0m l!Bjfi%$, **JMB»T, 1 6B*W«#Ufc. JEJBfc**! 

5 -f- (SHSIX ^L^^^>: ^^y-;U=l 0 : 1) £#U «H<t^te 

8 2 4mg (8 2%) £?ffc. 

'H-NMR (CDC 1 3 ) : <5 1. 37 (9H, s) . 2. 32 (3H, 
s) , 2. 74 (1H, dd, J = 8. 9 0, 9. 2 4Hz) . 3. 15 (1H, 
dd, J =4. 28, 4. 2 9Hz) , 4. 09 (1H, m) , 6. 16 (1H, 
10 s) . 6. 59 (1H, d, J = 7. 92Hz) , 6. 83 ( 1 H, d, J = 7. 

9 2Hz) 6. 9 9 (1H, s) . 

(4) 2- (1- (2- (^>yM^y*M-;WW5;) -3-* 
^;b-y^U^75y) - 2- (3-ter t 7^)1- 4 - 1 K ->7i- 
JW X3MW -6-/^;i/-4-t°U5vV 

15 Z-N-Me-Va 1 -OH 6 7 8mg (2. 55mmol) » 2- [ 1 - 
75/- 2- (3-ter t^-4-kh'o^y7xz;W X^JW -6- 
^5 L ;i'-4-tf l J5v f y > 7 0 0mg(2. 3 2rarao 1) , fe^CMP I 
6 5 3mg (2. 5 5mmo 1 ) OTHF 2 0ml f&WZ. TkftT* TEA 
0. 9 7ml Sfl]*., MU\ZTl&&MWVfz. EJE«fc**ln*., SttXf^T 

Wmx.9-JV : n-^U->= 1 : 2) iCftU Mfcfttt 0. 77g(6 
1%) fcftfc. 

'H-NMR (CDC 1 ,) :<5 0. 79-0. 90 (6H, m) . 1. 3 
25 0 (9H, m) , 2. 2 (4H, m) , 2. 8-3. 1 (5H, m) , 4. 3 
(1H, d, J = 7. 3), 4. 97 (1H, m) . 5. 1-5. 25 (2H, 
m) . 6. 18 (1H, d, J = 8. 58) . 6. 41 (1H. d. J = 8. 5 
8Hz) , 6. 5-6. 85 (2H, m) , 7 . 3 (5H, m) 

(5) 2- [2- (3-ter t^-4-tHD*->7i^) -1- 
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( 3 - 2 - *^)IT 5 J U )V7 S. J ) X?)l>] -6-*3 L fr-4- 

2- (i- (2- (^>vJi/^^^;i/^-;u^^75y) 

y^'j;i/75y) -2- (3-t e r t^-4-kKa+y7x'JW X5 1 
5 Jl/) -6-^5 1 ;U-4-eU5vy > 0. 7 1 g (l. 2 9 4mm o 1) > 2 
0%tK^{L/^v^A^ 0. 15g, 2 0m 1 co^tlt:, * 

*y-;i/=i5 : 1) icftu #^{t^o2o©v77;xU^-7-ry-7-tco 

10 HT. Slsm^fC, (A) : 2 9 6mg (3 8%) &£Zt (B) :7 7mg(9. 
4%) 
(A) 

1 H — NMR (CD C 1 3 ) : <5 0. 72 (3H, d, J = 6. 9 3Hz) , 
0. 83 (3H, d, J = 6. 93Hz) , 1. 34 (9H, s) , 1. 94 
15 (1H, m) , 2. 28 (3H, s) , 2. 30 (3H, s) . 2. 77 (1H, 
d, J = 4 . 62Hz) , 3. 11 (2H, m) , 5. 04 (1H, d, J=7. 
59Hz) . 6. 14 (1H, s) , 6. 61 (1H, d, J=7. 92Hz) , 
6. 81 (1H, dd, J = 7. 92Hz) . 6. 99 (1H, s) , 7. 84 
(1 H, d, J = 6. 9 2Hz) 
20 (B) 

l H — NMR (CDC 1 3 ), : 6 0. 84 (3H, d, J = 6. 9 3Hz) , 
0. 89 (3H, d, J = 6. 93Hz) . 1. 33 (9H, s) , 2. 00 
(1 H, m) » 2.14 (3H, s) , 2. 18 (3H, s) . 2. 78 ( 1 H, 
d, J =4. 95Hz), 3. 11 (2H, m) . 5. 10 ( 1 H, d, J = 6. 
25 6 0Hz) , 6. 14 (1H, s) . 6. 63 (1H, d, J = 7. 92Hz) , 
6. 75 (1H, dd, J = 7. 92Hz) . 6. 97 (1H, s) , 7. 81 
(1H, d, J = 7. 26Hz) 
(6) 2- (1- (2- ( (2-yh + ->M«7S/-3- (4-7)1, 
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5 7) -2- (3-ter t^-4-kh'o+->7x-;H x^;W -6- 
^^-4-tf'J5^y> (A) 
Boc-Phe (4-F) -OH 2 0 0mg (0. 7 0 7mmol) , 2- 
[2- (3- t e r t 7*^;i/-4-t Ho+->7x-;i/) -1- (3-*^- 

5 2-/5 1 ;u75yy5 1 u;i/75y) x?;i/| -6-*9\fc-4-eij5sv> 

(A) 244mg (0. 5 8 9mmol) , &J;tfCMP I 180mg (0. 
7O6mmol)0THF 8ml^ll, MT, TEA 0. 2 5ml (4. 
7mmo 1) £Jn>L MteT**««#Lfc. SJS»fC**J)PA, P&X^JUT 

ttmi/fc. w«ii*iafDftawc-cj5fe», i7«?^y^AtsiL« meet 

nm Acetone:n-^^=l :2) leftU SIM 0. 3 
3 g (8 2%) 

1 H- NMR (CDC 1 3 ) :(two rotamers)<5 0. 7 5, 0. 
80, and 0. 98 (6H, d, J=6. 6, 6. 9Hz), 1. 34 a 
15 nd 1. 38 (9H, s) , 1. 4 ( 9 H, s ) . 2 .. 1 0 ( 1 H, m) , 
2. 3 and 2. 4 (3H, s) , 2. 7 (3H, s) . 2. 85 (2H, 
m) . 3. 04 (2 H, d, J = 7. 01Hz) , 4. 12 and 4. 58 
(1H, d, J = 9. 6Hz) ,4. 75 (1H, m) , 5. 05 ( 1 H, m) , 
4. 83 and 5. 2 (1H, brd) , 5. 45 and 5. 6 (1H, 
20 dd, J = 7. 4Hz) . 6. 2 (1H, sK 6. 6 (1H, m) , 6. 77 
(1H, m) , 7. 0 (5H, m) . 
(7) 2- (1- (2- ( (2-ZfV*i'-h)\>iS-)V7S.;-Z- (4-7)1 

tD7x-^) yotr^x;u) -N-7^;i/75/) -s-^^-y^u^T 

5 7) - 2- (3-ter t^-4-k h'D*y7i^) X^JU) -6- 
25 *^Jl>-4-£>JS5V> (B) 

Boc-Phe (4-F) -OH 63mg (0. 2 2 2mmol) , 2- 
[2- (3-tert y?Jk4-kHo + y7x^) - 1 - 

2-^W577?u;i/7s;) x^;h -6-*?Mi/-4- tru5i?y> 

(B) 7 7mg (0. 18 5mmo 1 ) . &=J;tfCMP I 5 7mg (0. 2 
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22mmol) 0THF 5mlMl;, MT. TEA 0.0 8ml (0. 
5 7 3mmo 1) £JQA, &mzTlfe&mWLtz. Jx.fcm\ZfrZ1)U?L> Bf^X? 1 

E.T\z®m&%£ htzik, n e. tmsk a e »j a ? a * □ t h y 5 7 -r - 

5 (MBi&ft Acetone:n-^1t>=l:2) l:#b, «^|) 0. 
0 9 8 g (7 4%) ££fc. 

'H-NMR (CDC 1 3 ) :(two rotamers)fi 0. 78 (6H, 
brd), 1. 3-1. 4 (18 H, s) . 1. 8 (2H, brd) , 2. 25 
(3H, brd) . 2. 8 and 3. 20 (7H, brd) , 4. 1 (2H, 
10 m) , 4. 4 and 4. 5 (1H, d, J=9. 89Hz) » 4. 7 an 
d 5. 17 (1H, brd) , 5. 3 and 5. 58 ( 1 H, d, J = 9. 
89Hz) , 6. 0 and 6. 17(1 H, s) , 6. 6(1 H, brd). 
6. 7-7. 2 (8H, m) 

(8) 2- (1- (2- ( (2-757-3- (4-7M07xz;W ~fu 

15 tf^--;p) -N-^^75y) -3-^5 L ;i'-7*5 1 u;i'75y) -2- (3- 

t e r t 7?;i/-4-t Ho+->7xn;i/) x^JW - 6 4 - tf>J 5 
5V> (A) 

2- (1- (2- ( (2-7>^>Mfcjl/75;-3- (4-7MD7 
i-iW -fu\i^-)V) -N-7^;i/7Sy) - 3 -73^-73^ ;i/7S7) 
20 -2- (3- t e r t 7^;i/-4-k Hd+->7i-)1/) x^;W -6-*5MU 
— 4 — tfU5v J y> (A) 2 7 9mg<D^b^^l/> 8mlMC»T, 
TFA 1. 3mlSMfc.SIT, mifflWtLfcfc, «ETfc»JISHS 
fl6nfc^$yiJ*yM7A^ovh^7^- (AM&ft ai-ft 
J*^U> : **/-;U=l 5:1) fc#U M{fc£» 2 2 5mg (9 5%) 

25 

'H-NMR (CDC1 3 ) :(two rotamers)<5 0. 7 and 
0. 8 (6H, dd, J = 6. 6 and 6. 59Hz) , 1. 29 (9H, 
s) . 2. 14 and 2. 2 7 5 (3H, s) . 2. 1-2. 2 ( 1 H, 
m) . 2. 67 and 2. 78 (3H, s) . 2. 6-2. 8 (2H, m) , 
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3. 07 (2H, m) , 3. 7-3. 83 (1H, m) , 4. 15 and 4. 
62 (1H, d, J = 9. 87Hz) . 4. 98 and 5. 18 (1H, d 
d, J = 6. 5 and 7. 6Hz) . 6. 0 2 and 6. 11 (1H, 
s) . 6. 55 and 6. 8 (2H, m) . 6. 92 ( 1 H, d, J = 6. 
5 92Hz), 6. 93-7. 15.(4 H, m) 

(9) 2- (1- (2- ( (2-757-3- (4-7MD7I-W Zfu 

tr*-;i,) -n-*?\>|/7$/) -z-^)i-^^))V7^y) -2- (3- 

tert7W-4-kFD^y7xrJW X^JW - 6 4 - tf' J 5 

sv> (B) 

10 2- (1- (2- ( (2-^h^->*;i/#-;U75y-3- (4-7MD7 

-2- (3-tertyfJl/-4-tHD^y7x-JW x? 1 ;!,) -6-^)1 
— 4 — tfU5> ? y'> (B) 9 3mg©ifi{l:*^U> 5ml«*ftT« T 

fa lmifcinAfc. i. 5mm&#Lit&* mETFizmm&m&is 

^V> : ^^y-^=l 5 : 1) KttU flU^tt 7 0mg (9 1. 8%) 

'H-NMR (CDC 1 ,) :(two rotamers)<5 0. 68, 0. 
78 and 0. 86 (6H, dd, J = 6. 6 and 6. 27Hz) , 
20 1. 3 and 1. 32 (9H, s) . 2. 21 and 2. 23 (3H, 
s) . 2. 2-2. 4 (1H, brd) , 2. 6 and 2. 8 (1H, m) , 

2. 71-2. 91 (3H, s) , 3. 00 (3H, m) . 3. 77 and 

3. 9 (1H, m) , 3. 97 and 4. 52 ( 1 H, d, J = 9. 37H 
z) , 4. 97 and 5. 18 ( 1 H, m) . 6. 12 ( 1 H, d. J = 3. 

25 3Hz) , 6. 5-7. 2(8H,m) 

mmm 2 0 

5- (1- (2- (2-757-3- (4-7MD7I1J1/) ^D/V-f 
)V) -N-^^75y) -Z-*3-)V??-*))),7S.J) -2- (3-tert 
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(1) Z-Tyr (3-tBu) 

Z-Tyr (3-tBu) -OMe 3. 30g (8. 57mmol) OTH 
F 2 0 0mlg»; 1 - 7 8X:X'7m<t^ V 7*^7^5 A (1. 0M 
5 h;Px>^) 42. 9ml (42. 9mmo 1 ) £ 1 5ftfrttTffiTLtz. 

a-7h^y7^- mmmm n-^*-y->= 1 : 2) k#u 9 

10 a<t-&* 2. i8g (72%) *ntz. 

NMR (CDC 1 3 ) : <5 1. 37 (9H, s) , 3. 00-3. 14 (2 
H, m) , 4. 4 0-4. 5 2 (1H, m) , 4. 89 ( 1 H, brs) . 5. 
12 (2H, s) . 5. 2 2- 5. 3 2 (1H, m) , 6. 57 ( 1 H, d, J 
= 8. 2Hz) . 6. 82 (1H, d, J = 8. 2Hz) , 7. 00 (1H, 
15 s) , 7. 30-7. 42 (5H, m) , 9. 64 (1H, s) 

(2) 5- (1- (^>5;;P**2/*;^-JP75/) -2- (3-tert 
^-4-hHn^yJl.7xr;W x^;W -f 5^l/'J> ? >-2, 4-v*> 

Z-Tyr (3-tBu) -H 2. 1 8 g (6. 1 4mmo 1 ) (DX^y- 
20 ))/ 2 5mlMi:, *>7>ffc#U22» 4 8 0mg (7. 37mmol), 3 
0%es^7> ; EX'7£ 1. 7 7g (18. 4mmo 1 ) £J:tf7jc 25ml« 
in*., 6 0"CT8B*|HJ«#Lfc. ffifflN aHCO,**tt*ln*.. TO 

25 *7A^D?h^7Y- (JKMfttt BHRXfW: n-A^Ht>=l : 1) \z 
ttU «S^tt 1. 3 8 g (5 3%) fefcfc. 

'H-NMR (CDC 1 3 ) : <5 1. 37 (9H, s) , 2. 90-3. 0 
0 (2H, m) , 3. 10-3. 22 ( 1 H, m) , 4. 27 (1H, brs) , 
5. 06 (2H, s), 5. 02-5. 12 ( 1 H, m) , 6. 07 (1H, b 
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rs)> 6. 57 (1H, d, J = 8. 2 Hz), 6. 88 (1H. dd, J = 
2. 0, 8. 2Hz) . 7. 10 (1H, d, J = 2. 0Hz) . 7. 22-7. 
4 0 (5H, m) 

(3) 5- (l- (2- (^>v;^+v*;i/zH-;i/-N-^^;i/7$y) - 

5 3-^^7*^'j;i/75y) -2- (3-tert^-4-hKD^7 

5- (1- K>> J ;^+v^;^-;P75 7) -2- (3-tert7*^ 
-4-fc HD+->;P7iZJW x^JM <fS^/US*>-2. 4-^> 54 
3mg (1. 2 8mmo 1 ) <D*5>;-)\, lOrnl^d, lOJS/^-m 
10 5 5mg£iD*, **£ffl&T, 3P3|BHI#L;fc. SJCttSiijflL, 

Mft»ETl:JB«LT»6nfc»S*. THF 13ml»«iU *»T. 
Z-N-Me-Val-OH 509mg (1. 92mmol) CMP I 4 
9 lmg ( 1 . 9 2mmo 1 ) . *SJ:tfTEA 0. 5 3 5ml (3. 8 4mm 

o i) &mx. ^u\zT3mmmwbtzo E«»ic**ftiA, BH*x?;i/T«ffl 

m SfllfJl/: n -'\=Ht>=2 : 1) KftU 8JIi<fc£& 3 6 5mg (5 
3%) 

l H — NMR (CDC 1 3 ) : 6 0. 7 9 and 0. 85 (6H, d, 
20 J = 6. 6Hz) , 2. 14-2. 26 (1H, m) , 2. 60 (3H, s) > 
2. 70-2. 92 (2H, m) , 3. 89 (1H, d, J = l 0. 8Hz) , 
4. 27 (1H, brs) , 4. 6 2-4. 7 4 (2H, m) . 5. 14 (2H, 
s) . 6. 28 (1H, d, J = 7. 9Hz) , 6. 56-7. 10 (3H, 
m) , 7. 3 0- 7. 4 2 (5H, m) 
25 (4) 5- (1- (3-*^)l-2-*?)l7^JZ?^V)l'7S.y) -2- 
(3-tert^-4-tFn^y;i,7i-JW x^;W 
2, 4 - v* 

5- (1- (2- (^>yM^y*M^-N-^^7i ;) -3-* 
^^U^J^y) - 2- (3 - t e r t7*^-4-tKn+yJl,7xr 
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;W xfJW -f5^/iJy>-2, 4-is*> 3 6 3mg (0. 6 7 5mmo 

ymnmnrf> &&n&Ltz. ££%&sau ««£*BETfcW8Ufli 

Hfk-&* 2 6 1mg (9 6%) £f#fc. 
5 E I -MS : 4 0 4 (M + ) 

'H-NMR (DMSO-d 6 ) : 6 0. 7 9 and 0. 82 (6H, 
d, J = 6. 3-6. 6Hz) . 1. 31 (9H, s) , 1. 90 (3H, s) . 
2. 74-2. 84 (2H, m) > 4. 0 2-4. 14 (1H, m) > 4. 17 
(1H, brs) . 4. 3 8-4. 4 8 (1H, m) , 6. 64 ( 1 H, d, J 
10 =8. 2Hz) , 6. 82 (1H, d, J = 8. 2Hz) , 6. 99 (1H, 
s) , 7. 8 5 (1H, brs) 

(5) 5- (1- (2- (2- K>y;my*M-^75;) -3- 
(4-7W07xrjl/) ~fU)\J>{)V) -N-»757) -S-*?)V7 
^•j;i/75y) - 2- (3-ter t W-4-kh*0^yJl,7ir;W X5 1 
15 )V) ^5^/'Jy>-2, 4-5?*>©-&j« 

5- (1- {Z-^)V-2-^^)V7 5.Jy'^ i ))l7^J) -2- (3-t 
er t 7 r 5 1 Jl/-4-t Fn*yjl/7i-JW X3\>W -T S»- 2, 4- 

v^-> 2 5 4mg (0. 6 2 9mmo 1 ) fflTHF 6mlgSI:> JRftT. 
Z-Phe (4-F) -OH 2 3 9mg (0. 7 5 5mmol) , CMP I 
20 1 9 3mg (0. 7 5 5mmol) , 45«fctfTEA 0. 219ml (1. 57 
mmo 1) £in;t, SfiCT4^l««#l/fc. EJ£«fczK*fln*., SBRx^PT 
&fcBL£. **JiSfiftA**Tife», £*aav^*->tfATrtt*U MEET 
# ^nfcJI^ U □ V h ^7 7 ^ - OS 

BB^F^ft ftil^k n-^it>= 1 : 1) fcttU TO^t^tt 16 8mg 
25 (3 8%) 

'H-NMR (CDC 1 3 ) :(two rotamers)5 0. 6 2, 0. 
71, 0. 94 and 0. 98 (6H, d, J = 6. 0-6. 6Hz), 1. 
34 and 1. 37 (9H, s) , 2. 26 and 2. 92 (3H, 
s) . 2. 24-2. 4 2 (1H, m) , 2. 64-3. 12 (4H, m) , 3. 
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8 4-4. 3 2 (2H, m) , 4. 5 0-4. 8 2 (2H, m) , 5. 02-5. 
12 (2H. m) , 5. 2 0- 5. 6 4 ( 1 H, m) . 6. 21 (1H, br 
s) , 6. 31 (1H, brs) , 6. 5 0- 6. 6 0 (2H, m) . 6. 86 
-7. 14 (5H, m) , 7. 24-7. 40 (5H, m) , 7. 50-8. 0 
5 0 (1H, m) 

(6) 5- (l- (2- (2-7S/-3- (4-7Mn7xr;w -fun 

-3-/^7'?U^7$y) -2- (3-te 
r t7"f^-4-hKo4->^7iz;W X5 1 ;!/) -f 2, 4-v 

10 5- (1- (2- (2- K/yM^y*MlJi/7Sy) - 3- (4-7 

wn7zr;w ^p/v-ow -N-/^;i/75/) -3-^^;uy^u;u7 

57) -2- (3-ter t 7*3\>U- 4 - h Ko + ->;i/7xnJW JL^M -f 5 
^V'Jv>-2, 4-5fcfr> 15 7mg (0. 2 2 3mmol) <D**J—j\, 

0:10:1) K#U SBlffc^tt 8 3. Omg (6 5%) 
FAB-MS : 5 7 0 (M + H + ) 

'H-NMR (DMSO-d 6 ) :(two r o t ame r s)<5 0. 4 8- 
20 0. 8 4 (6H, m) . 1. 2 8, 1. 3 2 and 1. 33 (9H, s) 2. 
00-2. 12 (1H, ra) , 2. 28, 2. 42 and 2. 62 (3H, 
s) , 2. 40-3. 10 (4H, m) . 3. 8 2-4. 0 8 (2H, m) , 4. 
2 4-4. 5 0 (2H, m) , 6. 5 8- 7. 3 0 (7H, m) , 7. 66-8. 
30 (2H, m) » 8. 9 2 - 9. 2 4 (2H, m) 

25 

mmm 2 1 

2- ( (2-757-3- (4-7Mo7izW zfn^-Jl) -N-* 
7;i/75 7) -3-^^;i/BSSE 2- (3 - t-7fj|/-4-kh*o^7i- 
;W -1- (1, 3, 4-ttW7 s /-)\s-2—1)\,) X? H 
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(1) 2- (3-t-^-4-tHD*">7i=;W -1- (1, 3, 4 
-ttWTV-fr- 2 -<{){,) x?;i/*jwts>® ^>v;px*xJ1/cd-&j& 
Z-Tyr (3-tBu) -OMe 4. Og (10. 3 9mmo 1) OX 
lOOmlgil;, 3SfflT» tK75?>l"*ft« 6. 4ml (10 
3. 9mmo 1) £flp*fc. ttaaWLfctt, *E"FC»tt£B*Lfc. f#e>n 
fcSlst. **T; *;Ph*Kx^;i/ ioomi, p - h;px>;ui/#>Bii 

198mg (1. 04mmol) ^JD^fc. 1. 5l$|8HI#Lfc&. 1 
NHC 1 10 0ml fcftlAfc. 2 0$HW«#Lfcfc, tfKx^Til&ai U ffi 

1:1) iCftU mmitG® 1. 3 4g (3 3%) fcfcfc. . 

1 H — NMR (CDC 1 ,) : 6 1. 32 (9H, s) , 3. 19 (2H, 
brs), 5. 02 (1H, brs). 5. 05-5. 16 (2H, m) . 5. 
35 (2H, brs) , 6. 53 (1H, d, J = 7. 9Hz) . 6. 75 (1 
H, dd, J = 7. 9, 2. 0Hz) , 6. 85 (1H, d, J = 2. 0Hz) . 
8. 3 4 (1H, s) 

(2) 2- (3-t-W-4-tKD^y7i-JW -1- (1, 3, 4 
-Wy7 , /-jl^-2-'f;W XfJ|/75>©^ 

2- (3-t-7^-4-kh*n + y7xXJl/) -1- (i, 3, 4-:** 
^7 4 /-^-2-''f)P) lfMMS>« ^>^;i/X^x^ 1. 2 5g 
(3. 1 6mmo 1 ) <D*?y—)l 3 0mlMlC. 1 0%yS7y7i,Kl 
1 3 Omg£Jnx., Tkmmm^TF, IICT1 H«#Lfc. BAH*, StffiTta 
ffiSailtL/. f#^tlfcSS^y'JA^M7^07h^77^- (ftH&ft 
* a : : 7:^-7*= 10 0:10:1) iC#U ^Hfc 

£tt 0. 8 0 g (9 7%) 

1 H — NMR (CDC 1 ,) : <5 1 . 3 6 (9 H. s ) , 3 . 0 2 ( 1 H. 
dd, J = 13. 8, 7. 9Hz) , 3. 18 (1H, dd, J = 13. 8, 5. 
6 Hz) » 4. 47 (1H, dd, J = 7. 9, 5. 6Hz), 6. 57 (1H, 
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d, J = 7. 9Hz) , 6. 84 (1H, dd, J = 7. 9, 2. 0Hz) , 6. 
97 (1H, d, J = 2. 0Hz) , 8. 40 (1H, s) 

(3) 3-*?)V-2-*?)l7*mWL 2- (3-t-W-4-tH 
P*y7i-W -1- (1, 3, 4-^x77-^-2-' (M JL?)W 

Z-N-Me-Va 1 -OH 914mg (3. 45mmol) . 2- (3- 
t-7'fJl/-4-tHD^y7i-JW -1- (1, 3, 4-Wy77-^ 
-2— OW Xf;P7S> 0. 75g (2. 87mmol) , &J;tfCMP I 
8 8 1 mg (3. 4 5mmo 1 ) ©THF 30ml ®W.lZ, SkfrT. TEA 
0. 9 6ml$jQA, MfcT2B#HIJ8l#l/fc. SJ6tttzK*iPil. »I6j^|/ 

(MBI&JK S®Xf;kn-A^>=l : l) ll#U 2-^>v;M-=^> 
*;P#=JP75y-3-^^;MW» 2- (3-t-7'^-4-hHD+y7 
x-;i/) - l- (l, 3, 4-my77-JI/-2--fJW X^75 K 1. 

2 8 g (8 8%) *nit. 

±Effc&4fc 1. 2 3g©^^?;-;i/ 2 4mlMl:, 10W7y7AK 
^ 1 2 OmgSrJnx.. zkijUfflfTF, tSl:t 1 BfKft^Lfc. MJE 

Ttii^iaiL, »6nfcss$yu*y;w7A^D7hy77^- gibs 

7§Jg ^PO*;i,A : : 7>^-7zk= 10 0:10:1) KttU 

«Bfl:£4& 0. 8 7 g (9 6%) 

'H-NMR (CDC 1 3 ) : <5 0. 7 0 (3H, d, J = 6. 9Hz) , 
0. 85 (3H, d, J = 6. 9Hz) , 1. 35 (9H, s) . 1. 88-2. 

03 (1H, m) , 2. 34 (3H, s) , 2. 77 (1H, d, J = 4. 6H 
z) . 3. 12 (1H. dd, J = 14. 0, 8. 4Hz) . 3. 28 (1H, 
dd, J = 14. 0, 5. 9Hz) , 5. 45 (1H, brs), 5. 61-5. 
71 (1H, m) , 6. 58 (1H, d. J = 8. 0Hz) , 6. 68 (1H, 
dd, J = 8. 0, 2. 0Hz) . 6. 96 (1H, d, J = 2. 0Hz) , 7. 
84 (1H, brd, J = 8. 9Hz) , 8. 35 (1H, s) 
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(4) 2- ( (2-757-3- (4 -7JU^07x~;U) 7n£*-)\,) - 
N-*^757) 2- (3 - t 4 - fc K □*-> 

-1- (1. 3, 4-**W7^-)V-2-<1 )V) X^JU75HO 

5 Z-Phe (4-F) -OH 8 3 5mg (2. 63mmol) , 3-73MI/ 
-2-/fJl/7S;lEi 2- (3- t -73Ml/-4-k Kd*->7xx;W - 
1- (1, 3. 4-my7 1 /-;H2-'fJW XfMSK 0. 82g 
(2. 1 9mmo 1 ) * *3«fctfCMP I 672mg(2. 63mmol)©T 
HF 2 2ml ?§^{C> fcftT, TEA 0. 74ml (5. 2 6mmo 1 ) £ 

*1t> : Bfi&X^;|,= 1 : 1) (c#U 2- (2-^>S?JP**->*;U#xjP7 
57-3- (4-7M07xrjW 7u\Z*-)V) 75/-N, 3-v7^^ 

15 -« l- (i, 3, 4-^+f-v j 77-;u-2—r;w -2- (3- 1 -7" 

FD^->7x-JW XWSh* 1. 3 1 g (8 9%) fcflfc. 
±fEfb&4& 1. 31g (1. 9 5mmol) , 10%A7y^K$ 13 
0mgO**y-;i/ 2 0mlfi^ft*, gjl. **£ffi£T. 4B#|Biaj$l/fc. 

20 ovhif77^- (.mmm& £na*;kk : 7>^ex7zK=i o 

0:10:1) fc#U «fflfk^* 7 5 2mg (7 2%) fcfcfc. 
E I -MS : 5 3 9 (M + ) 

'H-NMR (CDClj) : (two rotamer) 6 0. 7 5, 0. 
7 8, 0. 8 9, 0. 9 2 (6H, d, J=6. 3-6. 6Hz) , 1. 29, 
25 1. 34 (9H, s) , 2. 24-2. 45 (1H, m), 2. 50-2. 85 
(2H, m) , 2. 82 (3H, s) . 3. 04-3. 20 (3H, m) , 3. 
5 2 - 3. 6 0. 3. 7 2- 3. 8 5 (1 H, m) , 3. 9 9, 4. 4 3 (1H, 
d, J = 10. 9Hz) > 5. 4 2 - 5. 5 3, 5. 6 4- 5. 7 3 (1 H, 
m), 6. 42-7. 18 (7H. m) , 8. 33, 8. 42 (1H, s) , 9. 
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6 2 (1H, b r d, J = 9. 2Hz) 

nmm 2 2 

2- ( (2-75 7 - 3 - (4-7MD7I-JW Zfutt~)V) -N-* 
5 3MU75/) -3-7 ^JUSK 2- (3- t -73^-4-t Kd^7i- 

;w -1- (1. 2. 4-**if^7 , /-^-5— r;w ji^ts f 

(1) N-Me-Val-Tyr (3-tBu) -NH 2 ©M 
Ty r (3-tBu) -OCH 3 1. 5 g (5. 9 7mmo 1 ) ©Me OH 
•10ml ®m\Z, jy^-T* 10ml SJPATMlCTltftll^bfc. ME 

(Jg68&& mt*7)s> : ^^y-;i/=l 0 : 1) KttU Ty r (3-tB 
u) — NH 2 1. 4g (9 9%) S&fc. 

:©Tyr (3-tBu) — NH 2 lg (4. 23mmol) , Z-N-M 
e-Val -OH 1. 23g (4. 63mmol) , fe^CMP I 1.2 
15 g (4. 6 9mmol) WTHF 2 0mlgSt, fcfrT, TEA 1. 8m 

WmS^fn^TKT^, ffili^HJ^ATi&itU MJ±Tfc^^®^L/t 

)V : n-^-tf>=2 : 1) dtfU Z-N-M e-Val-Tyr (3-tB 
20 u) -NH 2 1. 7g (8 3%) 

:®Z-N-Me-Va 1 -Ty r (3-tBu) — NH 2 1. 7g> 2 
0%7K^t/l7v'7A^ 0. 1 5 g, &&Tf*$;-)V 3 0mlg^S: 

muT, *m%mn.T. mwiL Kfomzm&L, mm^mzr^mm 

25 : *?j-)\,= l 0 : 1) KtfU «H{t^tt 1. 07g (88%) $ 

ntt. 

'H-NMR (CDC 1 ,) :<5 0. 67 (3H, d, J = 6. 27Hz) , 
0. 80 (3H, d, J = 6. 6Hz) . 1. 35 (9H, s) , 1. 91 (1 
H, m) . 2. 25 (3H. s) , 2. 76 ( 1 H. d, J=4. 62Hz) > 
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3. 00 (2H, m) , 4. 75 ( 1 H, q, J = 6. 6Hz) , 6. 13 (1 
H, s) , 6. 55 (1H. s) , 6. 66 (1H, d, 3 = 7. 92Hz) , 
6. 89 (1H, d, J = 7. 59Hz) , 7. 02 ( 1 H, s), 7. 84 
(1H, d, J = 7. 9 1Hz) 
5 (2) Boc-Phe (4-F) -N-M e - V a 1 -T y r (3-tBu) 
-NH 2 ©M 

Boc-Phe (4-F) -OH 890mg(3. 14ramol), N-M 
e-Val-Tyr (3-tBu) -NH 2 lg (2. 86mmol) . 
t/CMP I 8 0 4mg(3. 15ramol) OTHF 2 0mlMl:, » 
10 T\ TEA 1. 2ml (7. 16mmol) €J0x, ffltHaWLfc. 

«r7^*->9ATft»U «EETfc8»*S£Ufc*, »S*lfc»S*5''J*y 
M7MD7F^77^- Acetone : n-A+-tf->=l : 

2) fc#U Boc-Phe (4-F) -N -M e - V a 1 - T y r (3-tB 
15 u) — NH 2 1. 5g (8 5%) 

(3) 2- ( (2 - t e r 1 7 h^fti^-frr S. / - 3 - (4-7;^a 

7x-;w ^De^-jw -N-/^;i/7sy) -3-/^;i/6§^ 2- (3- 

t-7"f^-4-tKo+y7i^) -1- (1, 2, 4-^-9-v J 7 4 /-;i' 
-5--T;W x3\n/7 5 HO^fiS 

20 Boc-Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 
2 6 0 0mg(0. 9 7 6mmo 1 ) &<fccW, N-v^5 L ;P7-fe h7 5 h* 
0. 2ml (1. 5mmol) co-^it> 3m 1 ig&fcMKT, lftRiltt 
#Lfc&. tKH^MJ^A 10 8mgttHD + i/75>*Si 190m 
g©»»/* (7ml /3ml) 8«£Jn*fc. MKT 1 0#Mlt#Lfc«. 

25 tK^JPA, atSUL/fc«aK«!©BK/^*-y-> (lOml/lOral) S&£6 

orKT**««#ufc. s««fc**unA. ifiifji'-caaiifc. #aji«ia 

n-^\+l7->=l : 1) fCftU «S<fc£«l 474mg (76%) 
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1 H — NMR (CDC1,) :(two rotamers)<5 0. 7 6, 0. 
8, 0. 86 and 0. 98 (6H, d, J = 6. 5 9, 6. 9 3, 6. 
27, and 6. 26Hz) , 1. 28 and 1. 32 (9H, s) , 1. 
25 and 1. 37 (9H, s) . 2. 15 (1H, m) , 2. 35 an 
d 2. 92 (3H, s) , 2. 9 (3H, m) , 3 . 15 (1H, d, J=6. 
93Hz) , 4. 12 and 4. 49 (1H, d, J = 6. 92Hz) . 4. 
8 (1H, m) , 5. 3 8 and 5 . 5 (2 H, m) . 6 . 6 5 ( 1 H, b 
rd) . 6. 9-7. 2 (7H, m) , 8. 37 (1H, brd) 

(4) 2- ( (2-7$y-3- (4-7MD7x-;W 7 a - 

N-^^;u75y) 2- (3-t-^-4-th-p^> 

7x~;W -1- (1, 2, 4-^^77-^-5-^^) I?*7S HO 

2- ( (2 - t e r tyf^>Mfc^75/-3- (4-7MD7j- 
)V) -faif^-m -N-^^75y) -3-^^;«Mfc 2- (3- t -7 
f^-4-tHD4y7i-W -1- (1, 2, 4-*W7V-^-5- 
-OW H 4 4 0mg(DM^U> 5mlMl:^T, TFA 

tifc^^->UAyM7A^p?H^77^- (MHi§i& $&fl:^U>:^ 
1 5:1) KftU «®ft^«J 3 7 Omg (9 9%) fcfcfc. 
'H-NMR (CDC 1 3 ) :(two rotamers)<5 0. 7 5 an 
d 0. 87 (total 6H,d and dd, J = 6. 5 9 and 
6. 92Hz) . 1. 27 (9H, s) . 2. 17 (1H, m) . 2. 77 (2 
H, m) , 2. 83 (3H, s) . 3. 1 (2H, m) , 3. 55 (1H, m) , 
3. 96 (1H, d. J = 10. 89Hz) . 5. 7 ( 1 H, m) , 6. 45 
(1H, s) , 6. 59 (1H, d, J = 5. 94Hz) , 6. 9 (1H. br 
d) , 8. 35 (1H, s) , 9. 5 (1H, d, J = 8. 91Hz) . 6. 9 
5 (2H, t. J = 8. 25Hz) , 7. 06 (2H, t, J=8. 25Hz) 

$IM.W2 3 



122 



WO 00/44770 



PCT/JP00/00444 



2- ( (2-757-3- (4-7MD7i-JW 7o tf *ZZ)V) 
J-)IT^J) -3-*^)im& 2- (3-tert^-4-kh'D^>7 
x~;i/) -l - (^77-^-2-f ;W if;i/7S H 

(1) N-^>v;i/^->^;p#n;i/-3- t Bufoy-m75 

5 

Z-Tyr (3-tBu) -NH 2 2. 08g (5. 62mmol) <J)V* 
7 0m\®mz, u-yyUM 1. 3 6g (3. 3 7mmol) £Jn 

*7-'M7A^D?hy77^- CRUm Bfifx^;!/ : n-^tJ->=l : 
10 3) IZftb, mmit^ 1. 6 6g (7 7%) fffco 

'H-NMR (CDC 1 3 ) : 6 1. 37 (9H, s) . 3. 01-3.1 

4 (2H, m) , 4. 56-4. 65 (1H, m) , 5. 08 (2H, s), 6. 

58 (1H, d. J = 7. 9Hz) , 6. 90 ( 1 H, dd, J=7. 9, 1. 

7Hz) , 7. 09 (1H, d, J = l. 7Hz) . 7. 2 0- 7. 4 0 (5H, 
15 m) 

(2) N-^>v?;U^->*;UtJ?-;U-2- (3- t e r t 75^-4-11 K 

□+->;i/7i-;w -l - (5 1 7 , /-;i/-2— ow xws>o^ 

N-^>v;i/^-+->^;U/^-;i/-3- t BufDyZJl/ft7$ H 2 1. 4 
9 g (5 5. 6 7mmo 1) OX^y-Jl/ 3 0 0m 1 igi&JC, 7n ; &7-feh7 
20 )V^\iYVJL^)V7-t^-)V 4 3ml (2 7 8mraol) 8 0t;('T 

2B#P t g$#U $5(C7*D ; E7-fe H7;U7 : t K> ; X5 1 ;i/7-fe^-;i/ 4 3ml 
(2 7 8mmol) £tJD*., 8 0V\ZT 4mm%tWL, $ Slc7o^7-i: h7;U 
TtHylWt^-ib 43ml (2 7 8mmol) ^DA. 80X:iCT3 

25 7h^77^- (mmmm mm^ji: n-^*+»->=i : 3) icttu m 

ffc£tt 15. 3 2 g (6 7%) 

'H-NMR (CDC 1 3 ) : <5 1. 29 (9H, s), 3. 10-3. 3 

0 (2H, m) . 5. 10 (2H, s) , 5. 2 0- 5. 4 0 (1H, m) . 6. 

51 (1H, d, J = 8. 3Hz) , 6. 7 4-6. 7 8 (2H, m) , 7. 2 
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2 (1H, d. J = 3. 3Hz) . 7. 2 0- 7. 4 0 (5H, brs) , 7. 
7 6 (1H, d, J = 3. 3Hz) 

(3) 2- (3 - t e r t Zf?-)l- 4 - 1 FD^->^7xr;W - l- (^7 
y-;i/-2-^f;w x^;i/75>o^jEdc 

5 N-^>^;^^'>*;^-;i/-2- (3- t e r t7f^-4-th'D4y. 
^7irJW -1- (^7!/-;i'-2— t)l) X9\)P7S> 15. 2 8g (3 
7. 2 7mmo 1 ) ©&fl:*^U> 1. 1 1 »«l:?t7rv-;i/ 8. 75 
ml (7 4. 5 4mmo O SriPA. SkJfrTl. 0 UE.^itt^mmt^^U> 
mm 18 6ml (1 8 6. 3 4mmol) S«TU llSIB!«#Lfc 0 Rjfctt 
10 fc*£SnA. 2«S7KK{k^hU^A7KjSMT7;P*Utti:U. WcttWSi: 

su aawks* 9. 4 6g 00%) 

1 H — NMR (CDC 1 3 ) : 6 1. 36 (9H, s) , 2. 82-3. 2 
7 (2H, m) . 4. 51-4. 56 (1H, m) , 6. 57 (1H, d, J = 
15 7. 9Hz) , 6. 89 (1H, dd, J = 7. 9, 2. 0Hz) , 6. 99 
(1H, d, J = 2. OHz) , 7. 27 (1H, d, J = 3. 3Hz) , 7. 
7 6 (1H, d, J = 3. 3Hz) 

(4) 2- (N- t e r t Zfb^tDl^=.)l-N-^^)VTS.y) -3-* 
3-)Vmm 2- (3-tert7"f^-4-tHD^y7xlJW -1- (^7 

20 ';-Jl/-2--fjH Xf;|/75KOM 

2- (3-tert7^-4-bHD^7xZJW - 1 - (3^7l/-;P 
-2— f;W X3MP7S> 4. 67g (16. 6 4mmo 1 ) , Boc-N- 
Me-Val-OH 5. Og (21. 63mraol) , iSitfCMP I 5. 
5 3 g (2 1. 6 3mmo 1 ) ©THF llOmlgai:, MTTEA 5. 

25 3 3ml (3 8. 2 7mmol) SJPA, MKTifcfcfttfLfc. EJSttfc** 

7^77^- (JgBB&ftK : 7>^-7* :WC^V>=Z : 0. 

1:10 0) KttU fllli<b£& 8. 1 0 g (100%) mtzo 
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'H-NMR (CDC 1 3 ) : 5 0. 7 5 -0. 9 7 (6H. m) , 1. 2 
9 (6H, s) . 1. 31 (3H, s) . 1. 41 (3H, s) » 1. 48 (6 
H, s) . 2. 10-2. 35 (1H, m) . 2. 71 (1. 5H, s) , 2. 
73 (1. 5H, s) . 3. 10-3. 30 (2H, m) , 3. 90-4. 10 
5 (1H, m) , 5. 50- 5. 70 (1H. m) , 6. 58 (1H, d, J = 7. 
9Hz) . 6. 7 0- 6. 9 0 (2H, m) , 7. 20 (1H, d, J = 3. 0 
Hz) , 7. 74-7. 76 (1H, m) 
(5) 3-*3 L )\s-2-*3 L )l7$.mm. 2 - (3-ter t7'f^-4-h 
Ko*i/7i=;W -1- &7V-)l-2—<)l) 
10 2- (N-ter t7h+yAMrj|/-N-/^7S;) -Z-^)IU 
m 2- (3-ter t^-4-hh'D+-/7i-;W -1- &7V-)\> 
-2 — f )V) i3-y\t7 5 H 8. 03g (16. 4 2mmol) «S^fl/> 
8 0ml «TFA 40ml fcifl*., SIT3 0#fflft#Lfc. £BM£M 

7-feh> : / \^it>=l : 2) £ftU ^{t^0 2 0©v77.xl/*7i' V 
T-toUT, SfEttHBH, (A) : 2. 37g (37%)*5J:7JC (B) : 2. 

1 7 g (3 4%) 
20 (A) 

1 H-NMR (CDC 1 3 ) : 6 0. 65 (3H, d, J = 6. 9Hz) , 
0. 82 (3H, d, J=6. 9Hz) , 1. 33 (9H, s) > 1. 85-2. 
00 (1H, m) . 2. 32 (3H, s) , 2. 75 ( 1 H, d, J=4. 6H 
z), 3. 09-3. 37 (2H, m) . 5. 63-5. 71 (1H, m) , 6. 
25 6 1 (1H, d, 3 = 7. 9Hz) , 6. 8 7 -6. 9 2 (2H, m) , 7 . 2 

2 (1H, d, J = 3. 0Hz) , 7. 77 ( 1 H, d, J = 3. 3Hz) 
(B) 

'H-NMR (CDC 1 3 ) : 6 0. 8 4 (3H, d, J = 6. 9Hz) . 
0. 92 (3H, d, J = 6. 9Hz) , 1. 33 (9H, s) , 1. 95-2. 
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15 (1H, ra) . 2. 1 1 (3H, s) , 2. 6 8 ( 1 H, d, J = 5. OH 
z ) , 3. 12-3. 39 ( 2 H. m) , 5. 60-5. 69 (1H, m) , 6. 
59 (1H, d, J=8. 2Hz) . 6. 87 (1H. d d, 3 = 7. 9, 2. 
0Hz) . 6. 93 (1H. d. 3 = 2. 0Hz) . 7. 22 ( 1 H, d, J = 
5 3. 3Hz) , 7. 77 (1H, d, J = 3. 3Hz) 

(6) 2- ( (2 -~7b*ri/t!)l#-)),TS. J - 3 - (4-7MD7i- 
)V) Zfn^-)V) -N-*3\>I/75V) 2- (3-ter 
t^-4-kHD+y7i-JW -1- (^7V-;i/-2--r;i/) X3MU7 
5 H (A) <D£f£ 

10 3-*3MI/-2-*9Ml/7$yg&& 2- (3-tert7*f^-4-tHD 
*->7xXJW -1- &7V—)V-2~ UV) ifJl'TSF (A) 1. 0 0 
g (2. 57mmol) , Boc-Phe (4-F) -OH 9 4 7mg (3. 
3 4mmo 1 ) , *5«ktf CMP I 8 5 3m g (3. 3 4mmo 1 ) CDTHF 
17ml mmz. Jk^TTEA 0. 82ml (5. 9 1 mmo 1 ) *iQA % £ 

15 fi£T***«#Lfc. E&JKfcTKSJq*., Mx^jPTfflUJUfc. W$Jf£i&*n 

-^•y->=l : 2) fctfU «H{b&#! 1. 5 5g (9 2%) fcfc. 
'H-NMR (CDC 1 8 ) :<5 0. 76 (3H, d, J = 6. 6Hz), 
20 0. 8 6 (2H, d, J = 6. 6Hz) . 0. 97 (1H, d, J = 6. 6H 

z) , 1. 2 6 (3H, s) . 1. 2 9 (6H, s) , 1. 3 7 (6H, s) „ 

1.. 40 (3H, s), 2. 15-2. 40 (1H, m) , 2. 70-3. 50 
(4H, m) , 2. 78 (3H, s) , 4. 17 (0. 3H, d, J = 10. 2 

Hz) , 4. 49 (0. 7H, d, J = l 1. 2Hz) , 4. 70-4. 85 
25 (1H, m) , 5. 2 5- 5. 8 0 (1H, m) , 6. 5 8 (1H, d, 3 = 7. 

9Hz) , 6. 7 5- 7. 3 0 (6H, m) , 7. 2 1 (0. 7H, d, J = 3. 

3Hz) . 7. 23 (0. 3H, d, J = 3. 3Hz) , 7. 74 (0. 3H, 

d, J=3. 3Hz) . 7. 77 (0. 7 H, d, J = 3. 3Hz) 

(7) 2- ( (2-7"h^y^J^-^7Sy-3 - (4-7MD7i~ 
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)V) -?u\£*-)V) -N-73MP7S/) -Z-*7)Vtm 2- (3-ter 
t^5 1 ;U-4-t Ho^r->7x-JW -1- &7*J-)V-2-'()V) X^7 
5 H (B) <DGfo 

3-*?)V-2-* 1 ?)V7$.jmt. 2- (3-ter t^-4-tKo 
5 *->7xn;p) - i- (^7r/-^-2— f JW (B) 1. 0 0 

g (2. 57mmol) . Boc-Phe (4-F) -OH 9 4 7mg (3. 
3 4mmo 1 ) . iJitfCMP I 8 5 3m g (3. 3 4mmo 1 ) CDTH F 
17ml mmz. ftftTTEA 0. 82ml (5. 9 1 mmo 1 ) £JD;L. £ 
StT»«liJfLfc. EJSfcfczKfcflnA, ftttx^-cttttiLfc. W$Jf£t§fn 

6nfc3»$*->u*y;p*7A^avhy77-f- (sum Bti^m 

-^+1t>=l : 2) KtfU flUi^tt 1. 5 4g (9 2%) 

'H-NMR (CDC 1 ,) : <5 0. 57 (1 H, d, J = 6. 6Hz) , 
0. 62 (1H, d, J = 6. 9Hz) . 0. 78 (4H, d, J=6. 3H 

15 z) . 1. 33 (9H, s) . 1. 36 (9H, s) , 2. 10-2. 30 (1 
H, m) > 2. 6 0 - 3. 7 0 (4H, m) , 2. 82 (1. 8H, s) , 2. 
85 (1. 2H, s) , 3. 99 (0. 3 H, d, J = 10. 6Hz) , 4. 5 
1(0. 7H, d, J = 10. 9Hz) , 4. 70-4. 90 (1H, m) , 5. 
20-5. 60 (1 H, m) . 6. 59-7. 21 (7H, m) . 7. 20 (1 

20 H, d, J = 3. 3Hz) , 7. 71 (1H, d, J = 3. 3Hz) 

(8) 2- ( (2-757-3- (4-7MD7x"JW ZfuM^-)V) - 
N-*^;P7=/) -3-*?)mm 2- (3- t e r t^-4-tHn 
+->7ii;W -1- (f7 i ;-Jh2-f;W- 1^72^ (A) <D£l& 
2- ( (2-7'h^->*;i/#XJl/75y-3- (4-7Mo7i-;W 7o 

25 tf^--;w -N-7^;U7S/) -3-*^;H»R 2- (3-ter t7^ 
-4-kFD+y7i^) -1- (?77-^-2-<Jl/) X5 L ;P75 K 
(A) 1. 4 9g (2. 2 8mmo 1 ) (DWcttWs 2 0ml»ttCTF 
A 10ml £JPA, MTlWrM^ft^Lfc. £JC«S*ffiTlC«*U ftg 
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&miK : 7> ; E^77K : ^ft^5 1 P>=3 : 0. 1:100) 

fctfU Wlfc^tt 4 3 0mg£t#fc. 
5 . EI -MS : 5 5 4 (M + ) 

1 H — NMR (CDC 1 3 ) :6 0. 7 5 (2. 3 H, d , J = 6. 9H 
z) . 0. 80 (0. 7H, d, J = 6. 6Hz) , 0. 9 0-0. 9 2 (0. 
7H, m) , 0. 93 (2. 3H, d, J = 6. 6Hz) , 1. 24 (7H, 
s) . 1. 30 (2H, s) , 2. 2 5- 2. 6 5 ( 1 H, m) „ 2. 70-3. 
10 4 0 (4H, m) . 2. 79 (2. 4H, s) , 2. 85 (0. 6H, s) , 3. 
5 0-3. 6 0 (0. 8H, m) , 3. 7 5- 3. 9 0 (0. 2H, m) , 3. 
97 (0. 8H, d, J = 10. 9Hz) , 4. 51 (0. 2H, d, J = 10. 
6Hz) . 5. 4 5-5. 6 0 (0. 2H, m) , 5. 6 5- 5. 8 0 (0. 8 
H, m) . 6. 5 5- 7. 2 0 (7H, m) , 7. 23 ( 1 H, d, J=3. 3 
15 Hz) . 7. 76 (1H, d, J = 3. 3Hz) 

(9) 2- ( (2-757-3- (4-7MD7xrjW fuZ*-)],) - 
N-*3Ml/7$V) -Z-^)mm 2- (3-ter t7"^-4-tKD 
t->7i;JW -1- (^7V/— ^-2— OM X?^7iF (B) (D-SfS. 
2- ( (2-^h*^M-^73/'- 3- (4-7MD7x-JH 7o 
20 tr^nJW -N-^^;i/75y) -3-*^JWMBi 2- (3-tert7^ 
- 4 - 1 Fn^->7xrji/) -1- (^7 ( /-;!/- 2 xW$H 
(B) 1. 48 g (2. 2 6mmol) ©Sft^5 1 l/> 2 Om 1 ig&lCTF 
A 10ml ZDVX, MTHWNtfcLfc. £J6«£iflEETfc95fcU #6 
nfcaSfc&ffc^l^SinA, 2 h U ^A*««E*SJ:l«SSlfttt 

t \z mm * s£ l fc« > f* e> $ * -> u a y ^ a ^ a * □ ■? h y ? 7 4 - 

(ABHttft **S~-)\> : 7> ; £r77K 3 : 0. 1:10 0) 

Ktt U fflBfc£4*l 5 8 7 m g 
E I -MS : 5 5 4 (M + ) 
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1 H — NMR (CDC 1 ,) : 6 0. 72 (1. 5H, d, J = 6. 9H 
z) , 0. 7 8 6 (1. 5H, d. J=6. 3Hz) , 0. 7 9 3 (1. 5H, 
d, J = 6. 6Hz) , 0. 88 (1. 5H, d, J = 6. 3Hz) . 1. 24 
(5. 4H, s)> 1. 33 (3. 6H, s) . 2. 15-2. 40 (1H, 
5 m) , 2. 4 0-3. 3 5 (4H, m) , 2. 75 (1. 8H, s) , 2. 87 
(1. 2H, s) , 3. 55-3. 85 (1H, m) . 3. 86 (0. 6H, d, 
J = 10. 9Hz) > 4. 56 (0. 4H, d, J = 10. 9Hz) , 5. 50 
-5. 65 (1H, m) . 6. 45-7. 15 (7H, m) , 7. 17-7. 2 
0 (1H, m) , 7. 23 (1H, d, J = 3. 3Hz) , 7. 76 ( 1 H, d, 
10 J = 3. 0Hz) 

mmm 2 a 

2- ( (2-757-3- (4-7MD7i-JW -fu\L-*~M -N-* 
7^75 7) -3-*?)imm 2- (3-t-7'fih4-tFo+-/7i- 
15 )V) -1- (1, 3, 4-h'J7V-Jl/-2--r;W 3&)V7S.WM 

Boc-Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 
2 4 0 0mg(0. 6 5 1mmol) WHb^fl/> 6. 5mlifitifi 
T, y^fMM75 h*v^^7-k^-JU 0. 26ml (1. 954 mm 

0 1) £Jn;Lfc. 3 0^l»« «EET£igJ&£S£Ufc. 

20 6. 5mliHI:IST. SR2ml, tH5S?>l*»» 48« 

1 (0. 9 7 7mmol) £iOAfc. 4 0#ra»#l,&&, KJSKfc* 

«f ta 1 7cH# l 7c. # 6 nfcB#£ v >J A 5 A £ □ V h ^5 7 W - 

(MBB&ft »ttx?;W fc#U 2- ( (2- t-^h*->*JP#-^75y 
-3- (4-7M07I-JI/) 7D tf^"- JU) -N-77;t/75 7) -3-7 
25 7;U&g? 2- (3-t-7*^-4-kKD4->7i-W -1- (1, 3, 
4- HJ 77-^-2— f;W X3MU7SK 3 8 4mg (9 3%) 

±E<b^tt 4 2 lmg©SI{t75 1 U'> 3m 1 JSttCfcftT, TF A 1 
ml*Jnil/t. £i&T, 3 0#IWft#Lfc». SJE«»c«SlP^K7K3R^hU^A 
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*=100: 10: 1) fcttU Sgfb^fc 1 7 5mg (4 9%) £t#fc„ 
E I -MS : 5 3 8 (M + ) 
5 1 H — N M R (CDC 1 8 ) : <5 0. 72, 0. 87, 0. 73-0. 80 
(6H, d, J = 6. 3-6. 6Hz) > 1. 22, 1. 2 5 (9H, s) . 2. 
24-2. 41 (1H, m) » 2. 5 0-3. 3 0 (4H, m) , 2. 78, 2. 
87 (3H, s) , 3. 4 7- 3. 5 8. 3. 7 9- 3. 8 8 (1 H, m) , 4. 
0 0, 4. 39 (1H, brd, J = 10. 6Hz) , 5. 29-5. 38, 5. 
10 40-5. 50 (1H, m) , 6. 41-7. 11 (7H, m) , 7. 52, 9. 
33 (1H, brd, J = 8. 3 Hz) , 8. 02, 8. 10 (1H, s) 

mmm 2 5 

2- [2-757-3- (4-7MD7xrjW -fu tf;H 757-3-7 
15 ^)imm. 2- (3-tert7'fJP-4-th'D^y7irjW -1- (?7 
2 —<4 )V) x^;U75 h* 
(1) 2-t e r tZ?V*isf>)Vi£-)},7^ S-Z-*?- )\%m. 2- (3- 
ter t7*^-4-kFo^y7x^) -1- (5 1 7\/— JP- 2 —^)V) X 

20 Boc-Val-OH 890mg(4. 09mmol) , 2- (3-ter 
t7^-4-kh'n4 ; y7i-W -1- &7'J-)V- 2 — fJ0 X3^7 
5> 1. 0 3 g (3. 7 3mmo 1) . *3«tOt CMP I 6 5 3mg (1. 
0 5 mm o 1 ) OTHF 1 0m 1 JkJfiT. TEA lml^JPA., 35 

ffl£T**«ft#Lfc. S^»EIC7K*»IA, ffKif^ULfc. *T&Jl£fiS*D 

tf>= 1 : 1) fctfU SEft^tt 1. 8 8g (9 9%) £f#fc. 

"H-NMR (CDC 1 3 ) : <5 0. 7 9 and 0. 89 (6H, d, 
J = 6. 93Hz) , 1. 29 and 1. 31 (9H, s), 1. 42 a 
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nd 1. 44 (9H, s) , 2. 15 ( 1 H, b r d ) , 3. 23 (2H, 
m) , 3. 89 (1H, m) , 5. 0 (1H, brd) . 5. 4 (0. 7H, 
brd), 5. 57 (1H, q. J=6. 93 and 5. 92Hz) , 6. 
56 (1H, q, J = 4. 62 and 4. 29Hz) . 6. 8 (3H, br 
d) . 7. 21 (1H, m) , 7. 75 ( 1 H, t. J-2. 07 and 3. 
3Hz) 

(2) 2-7S.;-3-*?)\,ffllL 2- (3-tert^-4-kKD 
+ v7x-;i/) -1- &7V-)l-2-'( )l) XWSHOM 

2- (3-ter t^-4-kKD+->7iZJW - l - (?7 4 /-;W- 
2HiWlWS> 1. 7 g<Di£ft;*5PU> 1 4ml»«tCJk»T, T 
FA 6mlSMfc. SflT, 2»WIBWUfc», «ETt*ae«*LfcH, 

> : *5>J-)l:mfcJL^)V=2 0 : 1 : 2) JcttU 2 r>®$?7 

^U*7-fV SftttiJiK:. (A) : 7 0 0mgfcir; (B) : 
6 5 Omg (9 9%) £#fc. 
(A) 

'H-NMR (CDC 1 3-CD3OD) : 6 0. 8 9 (6H, brd) , 1. 
28 (9H. s) . 2. 15 (1H, m) , 3. 18-3. 7 (3H, m) . 5. 
48 (1H, brd) , 6. 6 (1H, brd) , 6. 8 (2H, brd) , 7. 
2 7 (1H, s) . 7. 7 (1H, s) 

(B) 

'H-NMR (CDC 1 3 -CD 3 OD) : <5 0 . 7 2 ( 6 H, d, J = 6 . 
27Hz) , 1. 31 (9H, s) , 1. 92 ( 1 H, b.rd) , 3. 04 (2 
H, brd), 3. 28 ( 1 H, dd, J = 5. 28 and 5. 6Hz), 
5. 55 (1H, m) , 6. 62 (1H, d, J = 7. 92Hz) , 6. 86 
(1H, brd), 6. 97 (1H, s) , 7. 28 (1H, s) , 7. 68 
(1 H, d, 3 = 2. 6 4Hz) 
(3) 2- [2- t e r t ?>*5/#;P#=JU75 J - 3 - (4-?)V*U7 
x-)W -?u]d)V\ 73/-3-*3\M/»i& 2- (3 - t e r t ??)\,-4- 
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kh'D^y7x-W -1- (^7V-)U-2-^JU) X3MU7S H (A) O 

2 -7 S. S - 3 - *?)l,ffiSL 2- (3 - t e r t ^-4-tHD+i/7 
x~;W -1- (^7»/-;P-2— f;W if ^7S K (A) 6 0 0mg (1. 
5 5 9mmol) &«fctf ( 1 -*;i/S;p- 2 - (4-7M07HA) X3\»l/) 
*;UA5 Ktt tBu.X7,x;U 6 4 0mg (2. 39mmol) ©Me OH 
1 Om 1 JfflKklJkftT. NaBH 3 CN 2 0 0mg(3. lmmol) 

10 ufci, i# ^nfcis u 7 Ai? D7 h ^57^ - mmmm 

R»if;kn-^t>=l : 1) [CttU «Hfc£tt 9 3 5mg (9 
3%) fcfcfc. 

'H-NMR (CDC 1 3 ) : 6 0.7 5 and 0. 8 3 (6H, d, 
J = 6. 9 3 and 6. 5 9Hz) , 1. 36 (9 H, s) , 1. 42 (9 
15 H, s) , 2. 46 (2H, brd) , 2. 66 (2H, b r d) , 2. 73 
(1H, d, J = 4. 61Hz) » 2. 81 (1H, d, 3 = 7. 26Hz) , 
3. 20 (2H, d, J = 6. 26Hz) . 3. 6 (2H, m) , 3 . 8 (1H, 
brd), 4. 7 (1H, brd), 5. 6 (1H, q, J = 6. 93 and 
5. 94Hz) , 6. 61 (1H, d, J = 7. 92Hz) . 6. 77 (1H, 
20 s) , 6. 85 (1H, d, J = 7. 92Hz) , 6. 9-7. 21 (8H, 
m)> 7. 66 (1H, d, J = 2. 97Hz) 

(4) 2- [2 - t e r t ? h*->#;!/3tfx;|/75 / - 3 - (4-7MD7 
xXJP) ^Dt;i/] 7S/-3-*5F;i,gg& 2- (3-ter t7^-4- 
th'D+i/7i-JW -1- (f77-;i/- 2 --()]/) X3MU75 h* (B) <£> 

25 

2-75y-3-/^;W»K 2- (3 - t e r t7fik4-tFD^>7 
i-W -1- (^7l/-;P-2— f;W X^75 H (B) 6 0 0mg (1. 
5 9mmol) *5«ktf 1 -*;U5J|/- 2 - (4 -7;M-D7xXJ|/) x^;W * 
iW\'5 Hf tBuI7f^ 6 4 0mg(2. 3 9 mm o 1 ) (DM e OH 1 
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OmlMCW. N a BH 3 CN 2 0 Omg (3. lmmol) €M, 

BKx^;p : n -A,^>=i . i) fl*Sfl;£<fc 9 5 Omg (9 

5%) 

'H-NMR (CDC 1 3 ) : 6 0.8 3 and 0. 8 7 (6H, d, 
J =6. 9 3 and 6. 92Hz) > 1. 34 (9H, s) , 1. 41 (9 
H, s) . 2. 00 (1H, brd) . 2. 31 (2H, brd) , 2. 6-2. 
81 (3H, brd), 2. 81 (1H, d, J = 7. 2 6Hz) , 3. 20 
(2H, m) , 3. 6 (2H, m) , 3. 8 (1H, brd) , 4. 58 (1H, 
brd) , 4. 83 (1H, brd) , 5. 59 (2H, q, J=6. 93H 
z) , 6. 60 (1H, d, J = 7. 92Hz) , 6. 81 (1H, d, 3 = 7. 
91Hz) , 6. 88 (1H, s) . 6. 9-7. 21 (8H, m) . 7. 74 
(1H, d, 3 = 2. 2 9Hz) 

(5) 2- [2-757-3- (4-7MD7i"J|/) ~fuM)V\ 75/- 
3-*?\>H&K 2- (3-tert7'fjV-4-th'D^y7x-iW -1- 

XW5 H (A) 0.-&JES 
2- [2- t e r t7h + y*Jl/^7S/-3- (4-7WD7iZ 
JW 7*nejW 75/-3-^^;PBK 2- (3-ter 
P^->7xX;i/) - 1 - 2 — f X5MI/7S h* (A) 3 0 0 

mgClf^fl/> 5ml«MT, TFA 1 m 1 fcin&fc. MUT, 

A^D7h^7^- (Jlga@« mt*?U> : **/-;i/=l 5 : 1) (C# 
U «gfc£«l 1 8 Omg (7 1%) £f#7c 0 

'H-NMR (DMSO-d 6 ) : <5 0. 7 8 and 0. 88 (6H, 
d, J = 3. 3 and 5. 6Hz) , 1. 28 (9H, s) , 1. 90 (1 
H. brd) . 2. 6 (1H, m) , 2. 7-3. 0 (3H, brd) % 3. 1 
(2H, m) . 3. 4 (1H, brd) , 5. 29 (1H, q, J = 5. 93 
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and 8. 58Hz) , 6. 69 (1H, d, J = 7. 9 2Hz) , 6. 86 
(1H, d, J = 7. 59Hz) , 6. 95 (1H, s) , 7. 2 (4H, m) . 
7. 62 (1H, d, 3 = 2. 97Hz) , 7. 77 ( 1 H, d, J=3. 3H 
z) 

5 (6) 2- [2-757-3- (4-7M07z-JW 7°nbf;H 757- 
2- (3- t e r t^-4-kHD + y7i-JH - 1 - 
(f7 , /-;i'-2-f;W IfJk75 H (B) ©£tfc 
2- [2-ter't7h^y*Mr^7$/-3- (4-7MD7ir 
7°atf;i/] 757-3-7^^ 2- (3 - t e r t7^-4-kH 
10 D^y7x"W -1- (^77-;i/-2--f X^;i/75K (B) 3 00 
mg(Di&{t *J-V> 5mlgIi;MT, TFA 1 m 1 £inA£o ^iST> 

A^o7h^77^- (Mi§?&$ mt^vy : 7^y-;u=i 5 : 1) Ktt 

U «H<t^i» 1 9 3mg (7 6%) 

15 'H-NMR (DMSO-d 6 ) : <5 0. 6 1 (6H, q , J = 6. 6 a 
nd 12. 54Hz) . 1. 3 (9H, s) > 1. 72 ( 1 H, s) > 2. 7 
-3. 0 (4H, brd) , 3. 16 (1H, s) . 3. 28 (1H, m) , 3. 
5 (1H, brd) , 5. 37 ( 1 H, m) , 6. 65 ( 1 H, d, J = 8. 2 
5Hz) , 6. 85 (1H, d, J = 10. 89Hz) , 7. 0 ( 1 H, s) . 

20 7. 2 (4H, m) , 7. 68 ( 1 H, d, J = 2. 97Hz) , 7. 81 (1 
H, d, J = 3. 3Hz) 

MMM 2 6 

Tyr (2-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) 
25 — NH 2 

(1) Boc-Tyr (2-F ) -N-Me-Va 1-N-Me-Ty r 
(3- t Bu) -NH 2 ©&fi)c 

Tyr (2-F) -OH 0. 60g (3. Olmmol). &£ZfiS t e 
rt-7ffy*-^-h 0. 69g (3. 16mmol) <5->W> 
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(5ml) -7K (5ml) ®m\Z. TkftT, TEA 0. 8 4ml (6. 0 2m 

mo i) ^jd^-, 2mm®WLfzo K^m^^izm^Ltzm. tafnNaHc 

5 iBoc-Tyr (2-F) -OH 0. 85g£f#fc. 

±IEffiBoc-Tyr (2-F) -OH 0. 82g, N-Me-Val- 
N-Me-Tyr (3-tBu) -NH 2 0. 7 7 g (2. llmmol) , 
^I/CMP I 0. 81g (3. 1 7 mm o 1 ) OTHF 5 m 1 

TEA 1. 18ml (8. 44mmol) Z1)U^ l^l:T2 3 

io &Ltz. Kfomzftzmx.. mm^)ux^thL. mvk&TkmkftLtzo %® 

= 3 0:1:0. 0 5) KtfU ^lifb^tl 0. 2 1 g (15%) 

(2) Tyr (2-F) -N-Me-Va 1 -N-Me-Ty r (3-t 
15 Bu) -NH 2 ©^ 

Boc-Tyr (2-F ) -N-Me-Va 1 -N-Me-Ty r (3- 
tBu) — NH 2 0. 21g (0. 326mmol) <D^t^^U> 3m 1 
TFA 1. 5ml£flDA, 1 S^Jf^Lfc. fcfomZWJ±T\Z.m.M 
Ltz'ik. tg?DNaHC0 3 7X}tM$:J!)Px^OD*;i/ATaffiL> mMM^?* 
20 ®m%M&T\zg£TZ>Z\t\Z£<0s mmfc&® 17 3m 

g (8 2%) zntzo 

E I -MS (M + ) : 54 4 

1 H — NMR (DMSO-dj-CDC 1 3 ) : 6 0. 2 1 (6/5H, d, 
J = 6. 3Hz) , 0. 59 (6/5H, d, J = 6. 6Hz) , 0. 7 1 (9 
25 /5H, d, J = 6. 6Hz), 0. 84-0. 98 (9/5 H, mK 1. 3 
0 (2 7/5H, s) , 1. 37 (18/5H, s) . 2. 0 0- 2. 2 2 (1 
H, m) . 2. 10 (6/5H, s) . 2. 3-2. 8 (2H, m) , 2. 44 
(9/5H, s) , 2. 85 (9/5H. d, J = 5. 9Hz) > 3. 1-3. 
8 (2H, m) , 3. 24 (6/5H, d, J = 5. 0Hz) . 3. 94-4. 
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20 (1H, m) , 4. 51 (2/5H, d , J = 10. 2Hz) . 4. 78 
(2/5H, dd. J=3. 9, 11. 2Hz) . 4. 88 (3/5H. d, J 
= 10. 2Hz)., 5. 41 (3/5H. dd, J = 3. 9, 10. 2Hz) , 
6. 48-7. 21 (7. 7H, m) , 7. 60-7. 75 (0. 3H, m) , 
5 8. 88 (1H, d, J = 7. 3Hz) . 9. 47 (1H, brs) 

mmm 2 7 

Tyr (3-F ) — N — Me— Va 1 — N — Me — Ty r (3-tBu) 
— NH 2 

10 (1) Boc-Tyr (3-F ) -N-Me-Va I -N-Me-Ty r 

(3- t Bu) -NH 2 ^Elc 

Tyr (3-F) -OH 0. 80g (4. 0 2mmo 1 ) , te&Zf'J t e 
r t-Wy*-^-h 0. 92g (4. 22mmol) OytW> 
(7ml) -7k (7ml) mWZ. *kfr"F, TEA 1. 12ml (8. 0 4m 

15 moi) 2. mmx&Ltz. ELmmzm^ftizmm Lit'&, mnNa 

HC0 3 7k^£Jn;L, x-x^TSfe^Lfc. *B*i!k»Tfc2Ntt«*ttAT 

CSMil, fiBoc-Tyr (3-F) -OH 1. 18g$ifc. 
-klEla Boc-Tyr (3-F) -OH 1. 18g, N-Me-Val- 
20 N-Me-Tyr (3-tBu) -NH 2 1. lOg (3. 03mmol) , 
«3<fc#OMP I 1. 1 6 g (4. 5 5mmo 1 ) ©THF 6m 1 mmz. zk 
TEA 1. 2 7ml (12. lmmol) £inA. MKT 2 7 RSMft 
• #tfcc ££&£7K£J0;L, ftKx^miirtiU te5fti££*Tifci*Ufc. 

25 ^yU*yjW07h^77^- (^DD*;i.A : *9J—)V : ?i7>^x77k 
= 3 0:1:0. 0 5 ) fc#U Wl^^4fe 0 . 1 9 g (10%) fcfcfc. 

(2) Tyr (3-F) -N-Me-Va 1- N-Me-Tyr (3- t 
Bu) -NH 2 <Z)£j£ 

Boc-Tyr (3-F ) -N-M e - V a 1 - N-M e -T y r (3- 
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t Bu) — NH 2 0. 19g (0. 2 9 4mmo 1 ) <DWc*?-\/> 3 m 1 
Ml:, TFA 1. 5ml*iPA, 1 5»IW«#Lfc. EJEtt£«EETfc«* 
ffifPNaHC0 3 7K»»$UP^.^DD*;^TataL. 

5 g (8 5%) 

E I -MS (M + ) : 5 44 

l H — NMR (DMSO-d 6 -CDC 1 3 ) : <5 0. 18 (6/5H, d. 
J=6. 3Hz) , 0. 58 (6/5H, d, J = 6. 6Hz) . 0. 68 (9 
/5H, d. J = 6. 6Hz) , 0. 85 (9/5H, d, J = 6. 3Hz) , 

10 1. 2 9 (27/5H, s) , 1. 37 (18/5H, s) , 1. 95-2. 2 
1 (1H, m) . 2. 04 (6/5H, s) . 2. 3 0 - 3. 0 0 (2H, m) , 
2. 41 (9/5H, s) . 2. 81 (9/5H, s) . 3. 10-3. 60 
(16/5H, m) , 3. 55-6. 64 (3/5H, m) , 4. 00-4. 1 
0 (2/5H, m) , 4. 45 (2/5H, d, J-10. 2Hz) » 4. 70 

15 (2/5H, dd, J=3. 9, 11. 2Hz) . 4. 85 (3/5H, d, J 
= 10. 2Hz) , 5. 38 (3/5 H, dd, J = 3. 9, 10. 2Hz) , 
6. 51-7. 31 (8H, m) , 8. 98 (1H, d, J-2. 6Hz) , 9. 
5 0 (1H, b r s) 

20 ««2 8~6 4tt**-AlKffioT»i!£tt, ^SS^iJ 6 5 ~ 7 8 teT. * 
t&tmtLT&CFlZtt't. HS£0iJ2 8-6 4{Ci5tj--54 i r^WMili:^ 

c - 1 ti^-r. 
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IC- 1 

mm 2 8-7 8<D&m*m& 




t-Bu 



R32 o 




T 1 : R33=R34=H 

T 2 : R33=H, R34=Me 

T4 : R33=Me, R34=H m&W 1 (5) ) 

T 5 : R33=R34=Me 

T 7 : R33=B, R34=H 

T 8 : R33=Et, R34=Me 

T 1 7 : R33=Me, R34=CH 2 S0 2 CH 3 

T 1 8 : R33=H, R34=tBu 



V 1 : R32=Me (r?5B&) 

V 2 : R32=Et 



P 1 :PG=Boc,R31=H (rfrEK) 
P 2 : PG-Boc, R31=Me 
P3 :PG=Z,R31=EI 
P 1 0 :PG=Boc,R31=Et 




T 1 9 : R33=H, R35=OH <^»U 17) V 4 (r&&) P 1 1 

T 2 0 : R33=Me, R35=H 
T 2 1 : R33=R35=H 

T 2 2 : R33=H, R35=NHBoc (^j»J 1 0) 
T 2 3 : R33=Me, R35=OH 

^c-i^ mmmi (5) ) itE<om^\i. *wmw*<Dtifo?z> 
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###11 

&m*®& ti (D&fii 

Tyr (3-tBu) -OMe 12. 4 g (4 9mmo 1 ) &J;tf}t7>^ 
n77K (2 40ml) (DMSMZ&UT l SP^^Lfc. S^ii^^MET 

5 itfl&u f#^nfcM^->u*y;^7A^D-7h^77-i'- (chc 1 3 : m 

e OH= 10:1) TJISL, Tyr (3-tBu) -NH 2 (Tl) 10 
g (8 0%) 

'H-NMR (CDC 1 3 ) : 6 1. 4 0 (9H, s) , 2. 6 3 (1H, 
dd, J = 9. 6, 13. 9Hz) , 3. 19 (1H, dd, J=4. 0, 13. 
10 9Hz), 3. 58 (1H, dd, J=4. 0, 9. 6Hz), 5. 11 (1H, 
brs), 5. 38 (1H, brs), 6. 64 (1H, d, J = 7. 9Hz), 
6. 92 (1H, dd, J=2. 0, 7. 9Hz), 7. 11 (1H, d, J = 

2. 0Hz) . 

15 ###!l 2 

Tyr (3-tBu) -OMe 12g (48mmol) &=ktf4 0%^^ 

;i^75>-^^y-;i/^ (somi) (dm-svozmuti 4P#r«m^L^. s 

J&2I£tl£MEETifl*iSU Tyr (3-tBu) — NHM e (T2) 12g£ 
20 «L£j3c4fe iUTfffc. 

1 H-NMR (CDC 1 3 ) : <5 1. 39 (9H, s), 2. 60 (1H, 
dd, J = 9. 6, 13. 9Hz) , 2. 83 (3H, d, J = 5. 0Hz) , 

3. 18 (1H, dd, J=4. 0, 13. 9Hz) , 3. 57 (1H, dd, 
J=4. 0, 9. 6Hz) , 6. 67 (1H, d, J = 7. 9Hz) , 6. 88 

25 (1H, dd, J = l. 8, 7. 9Hz) , 7. 07 ( 1 H, d, J = l. 8H 
z) . 

###13 

^il^F^T 5 O^fiJc 
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(1) N-*;i/5^-Tyr (3-tBu) -OMetD^ 
mt7±^)V 22. 6ml (2 9 9mmol) OyXfjU-fJl- 1 1 ® 

mz, K&T. €mj-h*)V& 3 0. 6g (4 5 0mmo 1) %m?i, £U\Z 

5 «T> H-Tyr (3-tBu) -OMe 22. 2g (83. 8mmol) 
<Dmt^U> 5 0 0m 1 SSCSITl/. TEA 4 6. 7ml (3 3 5mm 
o 1) £*PA, £fiCT2B#ia»#Lfc. K^tCfiaftNaHC0 3 7lc*ln^ 

10 7h^77^- n-^it> : Mx^= 1 : 1) KttU N- 

*;P5;U-Tyr (3-tBu) -OMe 2 3. 8g (10 0%) 

'H-NMR (CDC 1 ,) : 5 1. 3 8 (9H, s) , 3. 0 9 (2H, 
d, J=5. 3Hz) , 3. 76 (3H, s) , 4. 93 (1H, dd, J = 5. 
3, 13. 5Hz) , 5. 23 (1H, s) , 6. 02 (1H, d, J = 13. 
15 5Hz) , 6. 55 (1H, d, J = 7. 9Hz) , 6. 80 (1H, dd. J 
= 2. 0, 7. 9Hz) , 6. 95 (1H, d, J = 2. 0Hz) , 8. 18 
(1H, s) . 

(2) N-Me-Tyr (3-tBu) -OMeOM 
N-*MJ1/-Tyr (3-tBu) -OMe 2 3. 8g (8 5. 3mmo 

20 1 ) ©THF 4 0 0ml *&T, 1. 0M#7>-THF3>^^7 

?X 1 7 0ml $3 OSH&WTiTFLfc. 2 0&mtt#& *9S—)V 5 0 
m 1 * 3 0 ^Pflft j$ Lfco Rfcmz 3 3 *£{t7fC5H»-»» 3 1 m 1 & 
fin*.. 2BfF B 1jf#Ufco *?&T. £&fnNaHC0 3 *T'f fOU £DD*JP£T 

m&Ltzo #*ji*iwrttttDic-«fci»Lfca. i&zk«LKv** spates u 

(MMSii ^□□*M:^^7-^=2 0 : 1) K#U N-Me-Ty 
r (3-tBu) -OMe 2 0. 3g (9 0%) 

'H-NMR (CDC1 S ) : (5 1. 38 (9H, s), 2. 37 (3H, 
s) , 2. 89 (2H, d, J = 6. 6Hz) , 3. 42 (1H, t, J = 6. 
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6Hz) . 3. 68 (3H, s) , 6. 55 ( 1 H. d, J = 7. 9Hz) , 6. 
86 (1H, dd, J=2. 0, 7. 9Hz) , 7. 02 ( 1 H, d, J = 2. 
0Hz) 

(3) N-Me - Tyr (3-tBu) -NHMe©^ 
5 N-Me-Tyr (3-tBu) -OMe 8. 20g (31. lmmol) 

<D*?;-)i 20ml mmz. 3 0%*3Mi/7s>-**y-;w§& 200 

Jl/=2 0 : 1) fctfU N-Me- Tyr (3-tBu) — NHMe (T5) 

10 6. 2 7 g (76%) £t#fco 

1 H — NMR (CDC 1 3 ) : 6 1. 3 9 (9H, s) , 2. 2 6 (3H, 
s) , 2. 58 (1H, dd, J = 10. 5, 14. 8Hz) , 2. 84 (2H, 
d, J =4. 9Hz), 3. 06-3. 18 (2H, m), 5. 00 (1H, b 
rs) , 6. 62 (1H, d, J = 7. 9Hz) , 6. 89 ( 1 H, dd, J = 

15 1. 7, 7. 9Hz), 7. 08 (1H, d, J = l. 7 Hz) , 7. 15 (1 

H, brs) . 

###J4 

#a*mfleT 7 <D-£tf& 

20 Tyr (3-tBu) -NH 2 1. 6 g (6. 8mmo 1 ) &J;tf7-feh7 
JkftF7. 6ml (0. 1 4mo 1 ) ©g-&tt£3k?&TT 1 OftfflMfthlt. 

sjsa^tt *foftMj±T\zmm u &p>wtmk\z**;-)vz 4m 1 ^jda. 

TK^TTK^b^^^hU^AO. 2 8g (7. 4mmol) *1)Q^ Wtf&mX' 

25 «jet»h«u »6nfcjsaE*->u*yjp*7A^D"7h^77-f- (chci 

3 : MeOH=2 0 : 1) T»«U N-Et - Tyr (3-tBu) -NH 2 
(T7) 1. 3 g (7 3%) &®tZo 
'H-NMR (CDC 1 ,) : 6 0. 96 (3H, t, J = 7. 3 Hz), 

I. 40 (9H, s), 2. 4-2. 7 (3H, m) . 3. 14 (1H, dd, 
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J=4. 0, 13. 9Hz) , 3. 26 ( 1 H, d d , J=4. 0, 9. 6H 
z) , 5. 2 5 (1H, s), 5. 38 (1H, brs), 6. 63 (1H, d, 
J = 7. 9Hz) , 6. 91 (1H, dd, J = 2. 0, 7. 9Hz) , 7. 1 
0 (1H, d, J = 2. 0Hz) , 7. 18 (1H, brs) . 

5 

Ty r (3 - t Bu) -NHMe 1. 7 g (6. 8mm o 1 ) , 7±h7)V 
xtF 0. 76ml (13. 6mmol) ^^no/^> 10ml© 
10 ig^ttSJJOftTTS Oftffi&ftLtz. Ei&m&toZ&fttfiE.T\zmSU ®<bft 
tzB.mz*$ /-)V2 0ml Sim*., 3k»T**<t*^*^-h'J^i» 0. 28 
g (7. 4mmo 1) RagTl 5#Wll#U;fc. 7k£flQ;L* y^DD 

'J^M7A^D7F^77^- (CHC 1 3 : MeOH=2 0:1) Tttl! 
15 U N-Et- Tyr (3-tBu) —NHMe (T8) 1. 7g (9 

0%) zntco 

'H-NMR (CDC 1 3 ) : 6 0. 94 (3 H, t, J = 7. 3 Hz) , 1. 
39 (9H. s) , 2. 4-2. 6 (2H, m) , 2. 60 ( 1 H, dd, J = 
9. 6, 13. 8Hz) , 2. 83 (3H, d, J=4. 9Hz) . 3. 13 
20 (1H, dd, J=4. 0, 13. 8Hz) , 3. 25 ( 1 H, dd, J=4. 
0, 9. 6Hz) , 5. 44 (1H, brs) , 6. 64 ( 1 H, d, 5 = 7. 
9Hz) , 6. 88 (1H, dd, J = 2. 0, 7. 9Hz) , 7. 07 ( 1 H, 
d, J=2. 0Hz),7. 27(1H, brs) 

25 6 

Z-Val-OH 5 0 gCTHF 5 0 0 m 1 mWZ. Tk&T. 3 tffcx?- 
)V 12 7. 3ml ( 1 5 9 2mmol) SMfca. **ftth>J^A (6 
0% in oi 1) 2 3. 8 8 g (5 9 7mmo 1 ) £t$o< DSD*. 6 OX: 
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^□Vh^77-r- (H : EA : AcOH=l 0 0 : 5 0 : 1 ) tCttU Z -N 
5 -Et-Val-OH (V2) 29. 2 9g (53%) 

l NMR (CDC 1 ,) :<5 0. 92 (3H, d, J = 6. 3Hz) . 1. 0 

3 (3H, d, J = 6. 6Hz) . 1. 16 (3H, t, J=6. 9Hz) , 2. 

4 0 -2. 6 0 (1H, m) , 3. 15-3. 58 (2H, m) , 3. 73 (1 
H. brd, J = 10. 9Hz) , 5. 20 (2H. brs) . 7. 36 (5H, 

10 brs) 

Boc-Phe (4-F) -OH 13. 4g (47. 3mmol) OTHF 
15 10 0ml mm\Z, %OvT. 6 0%7K^b±h'J^A 5. 7g (142mmo 
1) SrjtHlA. *HT39ft>f^ 2 3. 6ml (3 7 8mmol) SrijnAfc. 
£fflKT3 8l$F.flft#Lfc&. *?&T. EJ6*K2KS1P*.. n -^U^Krafc 
*/$T> zKH£lN&«lw«fcD8M4£U WxfJl/Titilbfc. am 

&tt!8«Saaf5:tl:J:D.'Boc-N-Me-Phe (4-F) -OH 
(P 2) 11. 4g (81%) 

'H-NMR (CDC1 3 ):<5 1.32 and 1. 39 (9H, s) , 
2.67 and 2. 75 (3H. s) , 2. 94-3. 11 (1H, m) , 
25 3. 2 0- 3. 3 5 ( 1 H, m) , 4. 5 3-4. 6 2 (1 H, brd) . 4. 
97 (1H, brs), 6. 90-7. 20 (4H, m) 

##fy8 
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Z-Phe (4-F) -OH 13. 9g (44. Ommol) ©THF (7 
3ml) — DMF (3 7ml) ®m\Z. *&T. 3<0it^)\< 2 8. 1ml 
(3 5 2mmo 1 ) . 6 0%7K^L±hU^A 5. 28g (1 3 2mmo 1 ) 
£in*.. $fil:T5. 5.BSIMI#Lfc. EJSStK;fc£«0>o<.Oin;t. X-xJH? 
5 jft&Lfc. 7>cStf&ffiKS:JnATpH*3 tl. SI^X^TtttiSbfco 

{# & tl«l$ U ^^'JW 7 o-7 h ^7 7 ^ - (n-A^> : Bfc&x^ 
;i/ : SSE=1 0 0:5 0: 1) KftU Z-N-Et-Phe (4-F) -OH 
(P3) 1 0. 9 g (7 2%) 

10 

###19 

Boc-Phe (4-F) -OH 1. Og (3. 53mmol) CDTHF 
(6ml) -DMF (1. 5ml) jgjKfc. tK^T, ■ aVittt), 2. 2 4m 
15 1 (2 0. 8mmol) , 6 0 **SSffc:f- h 'J 0 A 4 2 2mg (10. 6mm- 
o 1) *JPA, £fiKTl 9($Hft£L-fc. K$m\Z**®r><WlU7L, &V>T 
«S?dnh 4 C l*8i££j!jnA, R»x^T»ail,&. »aM£*£<fcU^*n:i: 
&7KTft#U **IH»^^**>^ixTl£«IUfca, ttEETKWBLfc. »5ft 

20 {t^U>=l : 1 : 1 5) fctfU Boc-N-E t-Phe (4-F) -O 
H (P 1 0) 5 9 3mg (5 4%) £f»fc. 

##08 1 0 

25 Z-N-Me-Phe (3 - t — NH 2 2. 5 

g (5. 2'7mmol) , 3 5 %^)lA7)Vy £ h 10ml. *J;«1K 

»#'J£A 2. 19g (15. 8mmo 1) 07-fehxMJjWB»#§, 2P# 
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^)l:i&{t*TU>=l : 1 : 1) IcttU Z-N-Me-Phe (3- t 
Bu-4-^>y;mx) -NHCH 2 OH 2. 0g^#L 
±I5ft£tl 2. Og (3. 9 7mmo 1 ) <D8 5%im 30ml^ll, 
5 ^^>7«^7^>^^hU^A l. 5g (15. 3mmol) ^Mfci, 5 

m o. sogs-jn*, 7Ks^amT{c 2Bffi®&Ltc> f&mm%\v, mm 

> : *4? J—)V: ^{t^^U>= 1:1:15) t#U N-Me-Phe 
(3-tBu-4-^>yM^y) -NHCH 2 SO z CH 3 (T17) 8 
9 0 m g $f#feo 

15 1 1 

&m*fflW-T 1 8 (D^rfL 

Z-Tyr (3-tBu) -OMe 1. Olg (2. 6 2mmo 1) 

(12ml) (3ml) TKKfb'J^^A-TkfP* 0. 1 7 

g (3. 9 3mmo 1) £}JD;i, MUlZT 2 mm®.® Vfz, £Jw££x-x;i,T 

iT^yyATSiL, «BETKT«Bi*«i"r*i:fcJ:0, ffiZ-Ty r (3 
- t Bu) -OH 0. 9 8 gZntz. 

±J£&<t&Ql 0. 9 2 g (2. 4 8mmo 1) , WSCI 0. 5 2 g (2. 
7 3mmo 1 ) , &J;tfHOBT 0. 37g (2. 73mmol) ©DM F 
25 1 5m lWKK:, 2k&T, ter t-^T^y 0. 3 1ml (2. 4 8m 
mol) , *WNMM 0. 2 9ml (2. 7 3mmo 1 ) SflnA, SfflCT 
2l$|BJft#Lfc. S^»lC7k*lPA, BttX^TWlffi L£&, 2 NttHSfe, igfn 
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77^- QSm^)V : n-^*V>=l : 2) £#U Z-Ty r (3- t B 
u) -NHtBu 1. 0 5g (9 9%) 
±ISfb-atl 1. Og (2. 3 4mmo 1 ) <D*?y-)l 2 0ml^?gtCv 

2 o%7m{trt7WA-&km o. 1 6 g^ia^., 7K^i?fflmT> 2mrm& 

iTyr (3-tBu) -NHtBu (T18) 0. 60g (88%) 
12 

^i!4 , H#:T2 0<7)£j& 
10 (1) 2- (4-^>yjm->-3 - t e r t-^7xr;W -N-^ 

Z-N-Me-Phe (3 - t Bu-4-<>yM4 : -/) -OH 27. 8 
g (58. 5mmo 1 ) CDTHF 2 9 0m 1 ®m\Z, tJOITF, y* □ D^X?- 
6. 2ml (6 4. 3mmo 1 ) *5ck^N-^5 1 ;U ; E;i/*U> 7. 7ml 
15 (7 0. 2mmol) SrJPA, mftbfc. 2B#r^> SJSM(;7X^{t:^^^± h 
•J-} A 6. 7g (175mmol) . tK 100ml. l 

oomi^soA, mu\zx mtmnxstz. K^m^mmy^m, @t#x^;u 

20 (MP>i§i§& i&ft^fPl^ '.mk^)V : n-^\+-y->=l : 1 : 2) iCtfU 
2- (4-^>vJl/^"+>'- 3- t e r t -7'?;l7i^) -N-'OyM 
+->AMrjl,-i-kh'n^y^5 : )V-N-^fJH^75> 12. 4 g 
(4 6%) £f#£o 

-hiefb-o-^ 5. 2 1g (11. 2mmol) OM^fl'> 5 5ml?g^ 
25 (C, TEA 2. 34ml (16. 8mmo 1 ) >X)\,-fc- 

;i/^o'JH 0. 9 5 4ml (12. 3mmol) 30#Bgjf#L£. 
MT, S§ftlNaHCO3 7k£2J0*., ^t*^U>T-«tti Ufc. £8&;i£7K, IS 

/•>7-^l#fc. ^O^y7-K#(DTHF 3 0m]iIlC, 1 MTK^fc 
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MJx^tfSfcU^A-THFJ&B 2 2. 4ml (2 2. 4mmol) £ 
iJQAfc. 1P#|B?&, £6£lMzK^fchUX3S)l/*£$U^£A-THF&$ 
2 2. 4ml (2 2. 4mmol) SrjQAfc. 3 0*tfg, JkftT^TK&JnA. £ 

"7^77^- (jRPH»iK B8ifJk n-^t>=l : 5) KtfU 2- 
(4-^>>W**->-3- t e r t -zf^)Vy -N-^>v;i^+-> 
*Mrjl,-N-^fJl/- 1 - /fJl^xf Jl/75 > 3. 42 g (6 8%) £f# 

fee 

10 1 H — NMR (CDC 1 3 ) :<5 1. 14 (3H, d, J =6. 9 Hz) , 1. 
36 (9H, s) , 2. 5 0-2. 8 0 (2H, m) , 2. 76 and 2. 
83 (total 3H, s) , 4. 30-4. 58 (1H, m) , 4. 88- 
5. 10 (4H, m) , 6. 74-7. 14 (3H, m), 7. 20-7. 50 
(10H, m) 

15 (2) 2- (3-tert-^-4-tFD^>7ilJ|/) -N-^)V 
-1-/?JH^75> (T2 0) ©fcjfc 
2- (4-^>yM+y-3-ter t-^7i^) -N— *>3W 

**->*;U3fcuu-N-*?;u- 1 -*^;px^;i/75> 3. 3 0g (7. 3 

5mmol) &£V2 0%imitrt7?Vl±-m.mM& 3 5 0mg®/^/- 
20 ;i/ 1 0 0 m 1 #*£HSt"F. 1. 58tW8BfLfc. ftBat*«»JLfc 

ft,.METK*lXfc«*U 2- (3-tert-7'^-4-tKD^y7i 
rjl/) -N-^fJIz-l-^^xWay (T2 0) 1. 6 2 g(10 

0%) *ntzo 

'H — NMR (CDC 1 3 ) : 6 1. 12 (3H, d, J = 6. 3 Hz) , 1. 
25 3 8 (9H, s) , 2. 42 (3H, s) , 2. 64 (2H, d, J=6. 6H 
z) . 2. 7 5- 2. 9 0 ( 1 H, m) , 6. 55 (1H, d, J = 7. 9H 
z) . 6. 84 (1H, dd, J-l. 6, 7. 9Hz) , 7. 04 (1H, d, 
J = 1. 6Hz) . 
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##0S 1 3 
*a*IH#T2 

(1) Z-N, O-K/yJhTyr (3-tBu) -OMeO^ 
Z-Tyr (3-tBu) -OMe 3. Og (7. 78mmol) <7>DMF 

5 2 0m 1»«K:, TkfrT. TK^t^-hU^A 0. 68g (17. lmmol) 
£JDX.T1 5&mt#&* ^>S?;P^D5 H 2. 3ml (19. 5mmol) 
£JD*.fc. 3B3IHflWM£, RiSJftfcl8ftNaHCO,7K*tt*JPA, SSifJI/ 

MEET 53 W £®£ L . f# b ft&SI $§yU*yW7A^D7h^77^ 
10 - (JRM81K Mx^U: n-A^>=l : 5) fcttU SSft^ft 4. 
1 4g (9 4%) 

(2) N-^>v;U-2- (4-^>yM*y-3-ter t7'fj|/7ir 

;u) -i-^^;i/-N- (^>v;u^-^v^;i/#-;i/) x^;i/7$ 

Z-N, 0-y^>yJV-Tyr (3-tBu) -OMe 4. 14g (7. 
15 3 2mmo 1 ) ©X*/-;U 36ml-THF 6ml»«l:, JkftT, 2M 
*M:#£*U^2A-THF»tt 11. 0ml (2 2. Ommol) £Jn;L 

p<^l/> 5 Om 1 ©»«tU TfcfrT, h'JX^;i/75> 2. 0ml (14. 
20 4m 1 ) , Wt^TX?>7s)U-fc-)l?ny H 0. 7 2ml (9. 3 6mmo 
1) £fln*.T. 3 0#|Bi«#L&. R*«tttftNaHCO,**«nSfc*L, 

lOmlffliliU lMTKSUfbhUx^l/jjN^sRU^A-TH 
F»* 28. 0ml (28. Ommol) SrJPAfc. 3P&[Hl«#L;fc&, 

74- mmmm »»x^: n-^*-y->= 1 : 5) Mfl:£fe 

2. 3 5g (6 1%) zntzc 

(3) 2- (3 - t e r t 73 L )l-4-h Ko^y7i-W -l-pt^X 
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N-^>5W-2- (4-^>^JM-*->-3- t e r t^;P7x^;U) - 
l-^^-N- (^>yJW*yiJJWiJW -x^^7S> 2. 3 5g 
(4. 5 Ommo 1 ) fc£tf2 0 X*Kfl:/X7^A-ft*jltt|E 0. 50gO 

5 3 omiw$, tk^hh^t. m&t&istt. mmzmmLtz 

'&> «JETfc»i*£9£U 2- (3-ter t7'^-4-tFo+y7i- 
;W -l-^fjH^7=> (T2 1) 0. 9 0g (9 6%) 
'H-NMR (CDC 1 ,) :8 1. 16 (3 H, d, J = 6. 6Hz) , 1. 
39 (9H, s), 2. 4 5 ( 1 H, dd. J =4. 9, 13. 3Hz) , 2. 
10 69 (1H, dd, 3=4. 9, 13. 3Hz) , 3. 15 (1H, m) 3. 
52H, brs) . 6. 58 (1H, d, J = 7. 9Hz) , 6. 83 (1H, 
dd, J = l. 6, 7. 9Hz) , 7. 03 ( 1 H, d, J = l. 6Hz). 

1 4 

15 ^ii+fflftT 2 3 <DGf& 

Tyr (3-tBu) -OMe 3. Og (11. 9mmol) <D 1 , 4- 
-^+it> (1 2ml) -tK (1 2ml) jg«EK, *^T> 1. 
9 g (17. 9 mm ol) , &HT£ □ PftBlI^ 1 . 26ml (13. 1 
mmol) £im*.. 2B5ffl*#Lfc. M«(CtK^P^.. ^nD^ATfc&aiU 
20 **l»7^J/«>ATiail/ft», «ETK»RILfc. »Sftfc»S 3. 8 
5g©THF 1 2 0m TKSSi'by^Sn^A'J^^A 2. 8 3g 

(5 9. 7mmol) fc^fc-fOflnAfcgK 6 0rT5B*ffl«#L&. EJfcSte 

1) tCttU 3- (3-tert7'f;k4-kHo^y7i-JW -2-^^ 
Jl/7S;7 t O/V-^ (T2 3) 1. 9g (6 7%. 218) 

1 5 
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(1) 2- (4-7;WD7ir;w -l - (n-> h*->-N-^^*;i/ 
rt^-iM x?;p*;^5>k ten -^;ux^t-;ko*j« 

Boc-Phe (4-F) -OH 5. Og (17. 7mmol) omt** 
V> 8 9mlMl:, ft&T. BOPKH 9. 3 9 g (2 1 . 2mmo 1 ) % 
N, 0-y7fJH:KP+yJl,7S>M 2. 07g (21. 2mmol) 1 
£<£tfTEA 5. 9 2ml (4 2. 5mmol) ^Jn^., 3 6&fa»#Lfc. 

1) CttU OTte^tt 5. 7 6g (10 0%) 

'H-NMR (CDC 1 ,) : 6 1. 39 (9H, s) , 2. 84 (1H, 
dd, J = 6. 9, 13. 8Hz), 3. 02 (1H, dd, J = 5. 9, 13. 
8 Hz) , 3. 16 (3H, s), 3. 68 (3H, s) , 4. 86-4. 96 

(1H, m) , 5. 10-5. 2 4 (1H, m) , 6. 9 5 (1H, d, J = 8. 
9Hz) , 6. 98 (1H, d, J = 8. 9Hz) , 7. 11 (1H, d, J = 
8. 2Hz), 7. 13 (1H, d, J = 8. 2 Hz) . 

(2) 2- (4-7MD7I-JW -l-^J|/5JHfJ^MS>i t 
e r t -7fJH^fJl/ (P 1 1) <D&f& 

±IEfc£t) 3. 30g (10. lmmo I) Oyxf Jkx-f Jl, 150m 
1 mmz, 3k»T, Tk^ftU^AT^Sx^A 4 9 8mg (13. lmmo 

i) £jqa. 3 o#iw«#Lfc. KBmzmm&mtivoi* 2. 7 5g (20. 

2mmol) ©tK 2 0m 1 JStt^lDA, lBSIBJfttfLfc. ££tt£tt&& St 

^7^- (JgBI»j^ »»xf)k n-A+-9->=i : 5) fc#U «JS{fc£- 

* 2. 3 7g (8 8%) 
'H-NMR (CDC 1 3 ) : 6 1. 44 (9H, s) , 3. 0O-3. 20 
(2H, m) , 4. 3 4-4. 4 6 ( 1 H, m) , 4. 9 8- 5. 0 6 ( 1 H, 
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m) . 6. 98 (1H. d, J = 8. 6 Hz) . 7. 01 (1H, d, J =8. 
6Hz) , 7. 12 (1H, d. J = 8. 3Hz) , 7. 14 (1H, d, J = 
8. 3Hz), 9. 63 (1H, s). 

H^0iJ2 8-6 40^X+-A*^-T. 

5 

7,^- A 1 : mm® 2 8-64 ©-&/£7>^-A 




10 Iil 

fc£$lT> {b&^V, &«ktfCMP I CDTHFJtMlC, *ftT> T E A£Jn*.> 
MtC-0£#L£. SBMfCTK^JPA, if&x^TtttfcLfco 

t# e> tlfcB $ £ «> U # ¥)Vt> y A £ □ -7 h if y 7 A - \z¥i t , ft££l i-azn 
15 fc. 

XS2 

20 fcJ^$$'>'J*y;^7A^PTh^77^-II#L, ft£tl I - b 
IS 3 

ft^«I-b. fb^P. *5^CMPI0THF«l:, ft&T, TEA£ 
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m^, mu\zxm.WLrzo EJKEfczksjn*., mmx.^frntsutiLft. ^mmz 

c 

lS4a (PG = BocOtf) 
S«ffTfc**l&Lfc&» taf0NaHCO 3 7K?t^^JaA, 7WJtttU Eft 

Ii4b (PG=Z0it) 

fc^s £ y * 7 A i? o v h ^ 7 7 w - \z¥i V . «Sf t-&ft 
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7s^-A 2 : 6 5 - 7 8 A 




5 7>*-a 2 K:*Jta*j«*ac*OTc«iwra. 

IS 1 

{b&&T, fb&4fcV4, fcitfCMP I OTHFiil:, Tk&T, TE ASriD 
A. MfCTft^Ufe. SJ&Mt~7K£Jn;L. Mx^TffltiJLfc. WttHftfi 

IS 2 

IS 3 
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IS 4 

5 I - f ©^^y-;U»ttfC, 7kfrT> 3 5%*M7Jl/rt 

10 IS 5 

Yb-^^J I -f<Dt'Jy>ill:> JK»T,.«UK»», *s«ktf 4— ?*^;P75 
ye'J^>^iPA, SfilcTlBPUfc. £«fC7K£JjQ*.> ttftx^T^m L 

v^y^AT-tiL, «ETfc*ii*«4Ufc. #6nfc»*s*>y*y;w* 

15 7A^O"7h^77^-tC#b, I - h fcfcfc. 

IS 6 

I -h©/^y-J^iC 2 N^cKfkT- h U 7 ATkiSifcSJD*., 
£Tfl!#bfc. KJEttK:fiftNH 4 C 7 o D^ATttttJ bfc. W 

* I - J £#fc. 

IS 7 

25 »«£ln;t, 7**UttiU llt^f l/>TiliiLL &7KfiS8r?7**->7A 
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ID- 1 



mm 2 8-6 4 v-f&mmg, 




0 F>33 O 



H 




f-Bu 



2 8 



Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 2 0^ 



R 3 1 


R32 


R33 


R34 


H 


Me 


H 


H 


Igl 








T 1 : 
g 


VI : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


h r 






g 


1 


1.3 5 


1. 3 


2. 1 


4 0 


1 9 


EA : H 
3 : 1 


I - a 1 


1. 6 



z) , 1. 3 6 (9H, s) 
8-3. 1 (2H, m) . 4 
H, m) , 5. 1 3 and 
8-6. 0. 6. 1-6. 2 
= 7. 9Hz). 6. 81 (1H 
7. 3 7 (5H. s) 



t) : 6 0.8 4 an 
2. 15-2. 3 5 
0 2 ( 1 H. brd, 
5. 15 (2H. s) 
and 6.5-6. 
brd, J = 7 



d 0.8 8 (6H, d, J = 6. 6H 
(1H, m) , 2. 7 5 (3H, s) , 2. 

J = l 1. 2Hz) , 4. 5-4. 7 (1 

, 5. 3-5. 5. 5. 5-5. 7, 5. 

8 (3H, m) , 6. 4 5 (1H, d, J 
. 9Hz), 7. 07 (1H. brs), 



I§2 

it^tt 1 - a 1 
: g 



1. 5 

'H-NMR (CDC 1 3 ) 



Pd (OH) 


Me OH 


mm 


2 


m 1 


h r 


g 






0. 3 


3 0 


1 



I -b 1 



1. 1 



<5 0. 6 5 (3H 
d. J = 6. 9Hz) ,1.37 (9H, s) , 1. 
H, s) , 2. 74 (1H, d, J=4. 3Hz) , 
4. 8 (1H, m) , 5. 3-5. 7 ( 1 H, m) , 
6. 7 (1H, m) , 6. 9 3 (1 H, brd, J 
s) , 7. 6-7. 8 (1H, m) 



d, J = 6. 9Hz), 0. 82 (3H, 
8-2. 0(1 H, m) . 2. 30(3 
2. 9-3. 2 (2 H, m), 4. 6- 
6. 1-6. 3(1 H, m), 6. 5- 

= 7. 9Hz) , 7. 0 6 (1H, b r 
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m.D-2 

mm 2 8 w&) 



Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NH 2 3)M 



IS 3 








CMP I 


TEA 


THF 
















-bl :g 


PI : g 


g 


ml 


m 1 




h r 


mm 








g 


0. 3 




0.2 9 


0.2 6 


0 


. 4 


5 




1 8 


MC : M 


1 -c 1 




0 . 4 












3 








2 0:1 








5 


1 H — NMR 


(CDC 1 


3 > : 6 C 


). 


7 7, 


0.8 9 


.and 1.0 


1 (6H. 


d, J = 


6. 6Hz) 




1.3 3, 


1.3 6, 


1. 


3 7, and 


1. 3 9 (1 8H. s) , 


2 


.15- 


2. 4 (1H, 


m) , 2 


.32 and 2 


. 7 7 


(3H, 


s) , 2. 




7-3. 0 


(4 H, 


m) , 4. 1 




4. 3, 


4. 5-4. 


6, 


and 4. 




6-4. 


8 (2H, 


m) , 5. 




3 6(1 


H, b r d, 


J 


= 8. 9Hz) , 5. 


4 4,5 


. 5 7, 




5. 7 1, 5. 75, and 




6. 18 


(3H, b r s) , 6. 


6-7. 2 


(7H, m) , 7. 


8-7. 


9 (1H, 


m) 






IS4 a 






TFA 


CH 2 C 1 


2 












HPLC 


I -c 1 : g 




m 1 


m 1 




h r 




mm. 




g 




m i n 


0. 4 




2 


4 




0 


. 5 




CH : 


M : N 




0.3 2 




17.8 


















4 0 0:10: 
1 










E I -MS (M 


+ ) : 5 1 4 






















1 H — NMR 


(CDC 1 , 


) : 6 0 


. 7 


1 , 


0.7 9, 


0. 9 


1 , and 


0. 9 2 


(6H, 


d, J =6. 


3 


-6. 6Hz) , 1 


. 3 6 


and 


1.3 8 


(9H, 


s) , 2. 


2 


-2. 4 


(1H, m) 


y 


2. 4- 


3. 2 (4H, m) , 


2.7 0 


and 2.83 


(3H, 


s) , 3. 


5 6 and 




3.7 9 


(1H, dd, 


J = 5 


. 0 - 


5 


9, 7 


. 6Hz) 


, 3. 94 


and 


4. 4 4 (1H, d, J- 


= 10. 9- 


- 1 


1. 2Hz) , 




4.5 6 and 




4. 74 


(1H, d 


d, J = 6. 


6 


-8.9,14.2 


- 1 6. 


2Hz) 




5.. 4 7 (1H, 


brs), 




5.8 5 


and 5 . 


9 6 (1H, brs) 


, 6 


. 4 


-6. 9 




(3H. 


m) , 6 




9-7. 


2 


(5H, 


m) , 9. 0 1 


(1H, 


d, J = 7. 


9Hz) 
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iD-3 



mmm 2 9 

N-Me-Phe (4-F) -N-Me-Val-Tyr (3-tBu) - N 
H 



R 3 > 


R 32 


R33 


R 34 


Me 


Me 


H 


H 


IS 3 






CMP I 


TEA 


THF 


mm 








-b 1 : g 


P 2 : g 


g 


ml 




m 1 


h r 


mm 






g 


0. 3 


0. 3 1 


0.2 6 


0. 4 




5 


2 0 


MC : 


M 


I -C 2 


0 . 4 








3 








2 0 : 


1 




3 



1 H — NMR (CDC 1 3 ) : 6 0.7 2, 
6. 6Hz), 1. 3 3, 1. 3 4, 1. 3 7 
2. 3(1 H. m) . 2. 24 and 2. 
m) , 4. 4 0 and 4. 50 (1H, d, 
8 (1H, m) , 4. 8-4. 9 and 5 
5. 9 8 (2H, b r s) . 6. 16 (1H, 
z) , 6. 5-6. 8 (2H, m) , 6. 8-7. 3 



0. 7 9, a nd 0.9 2 (6H, 
, a n d 1 . 4 0 (1 8H, s) , 



J = 
1 - 



67 (3H, s), 2. 6-3 
J = 1 0 . 9-11. 6H2) , 
0-5. 2 (1 H, m) , 5. 
s) , 6. 3 1 (1H. brd, 
(5H, m) 



d, 
2. 

3 (4H, 
4. 5-4. 
4 9 and 
J = 8. 3H 



184 a 



I — c 2 : 



T F A 
m 1 



C H 2 C 1 2 
m 1 



h r 



mm 



HPLC 
m i n 



0.3 5 



1. 5 



0. 5 



CH : M : N 
4 0 0:10: 
1 



0. 24 



1 8. 0 



E 1 -MS (M + ) : 5 2 8 
1 H — NMR (CDC 1 3 ) : 6 0.5 2,0. 
5. 0-6. 9Hz), 1. 33 and 1. 
m) , 2. 2 4 and 2. 36 (3H, s) , 

2. 6-3. 2 (4 H, m) , 3. 5 4 and 

3, 7. 3-7. 6Hz) ,3.78 and 4. 
4.49 and 4. 68 (1H, dd, J = 7. 
8, 5. 7 8. and 5. 9 0 (2H, b r s) , 

(lH.-brd. J = 7. 6Hz) 



9 1 (6H. d, J = 
2. 1-2. 3 (1H. 
2. 6 1 (3H, s) , 
dd. J = 5. 9-6. 
( 1 H. d. J = 1 0. 9Hz) , 
14. 5Hz) . 5. 3 8, 5. 5 
6-7. 2 (7H, m), 9. 07 



7 9. a n d C 
3 9 (9H, s) , 
2.5 6 and 
3. 6 1 (1H, 
5 8 
3, 
6. 
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nmm 3 0 

N-Et-Phe (4-F) -N-E t -Va 1 -Ty r (3-tBu) - N 



R 3 1 


R 32 


R33 


R34 


E t 


Me 


H 


H 


IS 3 


-b 1 : 
g 


P3 : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 


safe 


g 


0. 3 


0. 36 


0. 26 


0. 4 
3 


5 


1 6 


C H : M : N 
4 0 0:1 
0 : 1 


I -c 

3 


0 . 4 
2 



1 H — NMR (CDC 1 3 ) : <5 0.4 1,0. 
6. 6H2), 1. 0-1. 2 (3H, m) , 1. 
m) , 2. 5 1 and 2.7 6 (3H, s) 
(6H, m) . 4. 1 - 4. 3 <1H, m) . 4 
and 5. 1-5. 3(1 H, m), 5. 13 
5.7 6 (2H, b r s) , 6. 1-6. 2 and 



67, and 0. 86 (6H, d, J = 
3 6 (9H, s) , 2. 1-2. 3 (1H, 
2.6-3.0 and 3. 0-3. 2 
4-4. 6(1 H, m) , 4. 9-5. 0 
(2H, s) , 5. 3 5 (1 H, b r s) , 
6. 4-7. 4 (1 3H, m) 



IS 4 a 



c 3 



I - 

: g 



Pd (OH) 



2 
g 



Me OH 
ml 



mm 

h r 



HPLC 
m i n 



0.3 7 



0.0 7 



CH : M : N 
4 0 0:10:1 



0. 24 



1 8. 5 



E I -MS (M + ) : 5 4 2 

1 H — NMR (CDC 1 3 ) : <5 0. 39, 0. 77, and 0. 90 (6 H, d, J = 
6. 3-6. 9Hz), 1. 05 and 1. 16 (3H, t, J = 6. 9Hz). 1. 32 
and 1. 39 (9H. s) , 2. 1-2. 3 ( 1 H, m) , 2. 3-3. 2 (6H, m) , 
2.43 and 2. .4 6 (3 H, s), 3. 5-3. 7(1 H, m) . 3. 76 and 
4. 58 (1H, d, J = 10. 9-11. 5Hz) , 4. 47 and 4. 68 ( 1 H, d 
d, J = 7. 0, 13. 9Hz), 5. 42, 5. 73, and 6. 00 (2H, brs), 
6. 6-7. 2 (7. 8H, m) , 8. 74 (0. 2H, d. J = 7. 9Hz) 
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R 3 , 


R 32 


R33 


R 34 


H 


Me 


H 


Me 


111 








CMP I 


TEA 


THF 


mm 








T2 : 


V 1 : g 




g 


m 1 


m 1 


h r 






g 


S 
























1. 0 


1.3 6 




1.3 1 


1.7 9 


4 3 


2. 5 


EA 


: H 


I -a 


2. 1 1 


7 
















1 : 


1 


2 





B.D- 5 
£J60« 3 1 

Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHMe©^ 



E I -MS (M + ) : 4 9 7 
1 H — NMR (CDCU) 



1. 3 6 (9H. s) 
4 (6H, s) , 2. 

4. 4 0-4. 5 8 

5. 7 0-5. 80 
d, J = 8. 2Hz) 
0-7. 42 (5H, 



:5 0. 8 4 and 0. 89 (6H, d, J = 6. 6Hz), 
12-2. 30 (1H. m) , 2. 71, 2. 7 3, and 2. 7 
3. 00 (2H, m) , 4. 04 (1H, d, J = l 1. 2Hz), 
m) , 4. 8 2-4. 8 6 ( 1 H, m) , 5. 19 (2H, s) . 
m), 6. 43 (1H, d, J = 7. 9Hz), 6. 53 (1H, 
2Hz), 7. 04 (1H, 



. 2. 
7 0- 
(1H, 
(1H, 

, 6. 8 0 (1 H, d, J = 
m) 



s) , 7. 3 



IS 2 



I — a 2 : g 



Pd-C 
rag 



M e OH 
m 1 



mm 

h r 



2. 0 1 



200 



5 0 



C : 
2 0 



M 



I -b 2 



1.4 3 



E I -MS (M + ) : 3 6 3 
1 H— NMR (CDC 1 3 ) 
1. 37 (9H, s), 1. 
H, d, J = 5. 9Hz) . 
H, m) , 4. 5 2 (1H, 
s) , 5. 9 8 (1H, d, 
1 (1H, dd. J = 2. 0 
(1H, d. J = 7. 9Hz 



: 6 0.67 and 0. 
8 4-2. 0 2 (1H. ra) , 
2. 74 (3H, d, J = 5 
ddd, J = 7. 
J = 3. 6Hz) 
, 7. 9Hz) , 
) 



8 3 (6H, d. J = 5. 9Hz) , 
2.3 1 (3H, s) , 2. 7 3 (1 
0Hz) , 2. 9 0-3. 0 8 (2 
2, 7. 2, 7. 2Hz), 5. 5 1 ( 1 H. b r 
6. 6 1 (1H. d, J = 7. 9Hz) , 6. 9 
7.04 (1H, d, J = 2. 0Hz) ,7.68 
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-SD-6 

$mm 3 1 («t#) 

Phe (4-F) -N-Me-Va 1 -Ty r (3-tBu) -NHMeW^ 



18 3 






CMP I 


TEA 


THF 


mm 








b 2 : mg 


1 : mg 


mg 


: ml 


m 1 


h r 




mm 






mg 


4 0 0 


3 8 7 


3 3 7 


0 


. 4 6 


1 1 


1 3 


EA : H 


I - 


c 


6 5 2 




















2 : 1 


4 






E I -MS (M + ) : 6 2 8 






















! H— NMR 


(CDC 1 


3 > : <5 0 


.75,0 


. 7 7, 


0. 8 S t a n d 1 


. 0 0 ( t o t a 


1 6H, d, J = 5. 


3-6. 3Hz) 


. 1. 


3 6, 1 


3 7 


and 1 . 


3 9 


(total 


1 8H. s) 


,2.16- 


-2. 30 


(1H, m) 


, 2. 7 2 (3H, d\ J = 4 


. 6Hz) , 2. 


7 0 - 3. 2 2 (7H, 


m) , 4. 


3 8 


-4. 


8 0 


, a n d 5 


. 10-5. 


2 2 


(total 


3H, m) , 


5.2 8 


and 5. 


3 2 ( t 


o t 


a 1 


1 H, 


b r 


s) , 5 


.5 4- 


5. 6 4 


(1H, m) 


, 6. 0 4- 


-6.12 


(1H, m) 


, 6. 5 


8-7. 


2 2 (7H, 


m) 






184 a 




T F A 


CH 2 C 1 


2 


mm 






<Rfi 


HP L Cm 


I -c 4 : 


ml 


ml 




h r 










mg 






i n 


mg 


























5 6 4 


2 


8 




1. 5 


MC : M 




3 6 7 


1 8. 9 














2 0:1 












E I -MS (M + ) : 5 2 8 






















1 H — NMR 


(CDC 1 


3 ) : 5 0 


.72,0 


. 8 1 


and 


0. 


9 2 ( t 


o t . 


a 1 


6H, 


d, J =6. 


3-6. 6Hz) , 1. 


3 6 and 


1. 


38 (total 9H, s) 




, 2. 2 0- 


2. 4 0 (1H, m) , 


2. 


5 0- 


3. 


2 4 


(1 OH, m) , 3. 


5 9 


(2/3H, 


dd, J = 5 


. 6, 7. 6Hz) , 3. 


7 3 (1/5H, 


d, J = 


= 7. 


0Hz) 


. 3. 


80 (1/ 


3H, dd, 


J = 6. 0, 


8. 3Hz) , 


3.9 5 


(4/5H, d, J = 8. 9Hz) 




4. 40 


-4. 54 (2/5H, m) , 4. 6 3 


(3/5H. 


dd, 


J = 6 


.6,14. 


2Hz) 


5. 6 


5 and 


5. 7 8 (total 


1H, d, 


J 


= 3. 


8-4 


. 3Hz) , 


6.6 0 


(1/4 


H, d, J = 


8. 3Hz), 6. 7 0- 


7. 16 (7H. 


m) , 


9. 


0 7 (3/4H, 


d, J = 


8. 3Hz) 
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iD-7 



mmm 3 2 

N-Me-Phe (4-F) -N-Me-Va 1-Ty r (3-tBu) — NH 



R 3 1 


R32 


R 33 


R 34 


Me 


Me 


H 


Me 


18 3 


<t&® I - 
b 2 : mg 


2 : mg 


CMP I 
mg 


TEA 
ml 


THF 
m 1 


h r 


®]& 




mg 


4 0 0 


3 9 2 


3 3 7 


0. 4 
6 


1 1 


1 5 


EA : H 
1 : 1 


I - c 5 


5 9 0 



E I -MS (M + ) : 6 4 2 

*H — NMR (CDC 1 3 ) : 6 0. 72, 0. 80, 
H, d, J = 6. 2-6. 6H2) , 1. 23, 1. 34 
t a 1 1 8H, s) , 2. 0 6- 2. 3 0 (1H, m) 
nd 2. 86 (total 
-3. 24 (4H, m) , 4. 
H, m) , 5. 5 3 and 
6. 21 (total 1H, 
m) 



(to 



and 0.91 
1.37 and 1 
2. 2 5, 2. 6 8, 
6H, s) , 2. 79 (3H, d, J=4. 6Hz 
3 8-4. 9 2 and 5. 0 8 - 5. 2 0 (t 
6. 00 (total 1 H, b r s) , 5. 
d, J = 5. 0-8. 3Hz) , 6. 5 2-7. 



t a 1 6 
. 39 (to 
2.7 5 a 
) , 2. 5 0 
o t a 1 3 
8 8 and 
2 2 (7H, 



114 a 



c 5 : mg 



T F A 
m 1 



C H 2 C 1 2 
m 1 



mm 

h r 



urn 

mg 



HPLC 
m i n 



4 9 2 



8 



1 



CH 
2 0 



M 
1 



3 0 5 



18.9 



E I -MS (M + ) : 5 42 
! H-NMR (CDCI3) : (5 0.57,0.79 and 0. 91 (total 6 
H, d, J = 6. 3-6. 6Hz), 1. 35 and 1. 38 (total 9H, s), 
2. 20-2. 34 (1 H, m), 2. 25 and 2. 40 (total 3H, s) , 
2.63 and 2. 64 (tota 1 3 H, s ) , 2 . 7 1 and 2. 73 (tot 
al 3H, d, J =4. 3-4. 6Hz),2. 60-3. 10 (4H, m) , 3. 55 (1 
/2H, t, J = 7. 0Hz) , 3. 67 (1/2H, t, J = 6. 9Hz), 3. 81 ( 1 / 
2H, d, J = 10. 9Hz) , 5. 3 0 - 5. 7 2 (2 H, m) , 6. 5 8 - 7. 2 0 (7 
H, m) . 9. 13 (1/2H. d, J=8. 6Hz) 
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^D-8 

3mm 3 3 

N-Et-Phe (4-F) — N— Me — V a 1 — Ty r (3-tBu) - NH 
M e 



R 3 1 


R 32 


R33 


R34 


E t 


Me 


H 


Me 


-US 3 






it&to I - 

b 2 : mg 


P 3 : mg 


CMP I 
mg 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




mg 


4 9 0 


5 5 9 


4 1 4 


0. 4 
5 


8 


1 3 


EA : 

H 
1 : 1 


I -c 6 


7 4 7 



'H-NMR (CDC 1 3 ) : <5 0. 4 0, 0. 4 T, 0. 
al 6H, d. J = 6. 3-6. 9Hz), 1. 06-1. 
nd 1. 3 8 (t o t a 1 9 H. s) , 2. 1 0 - 2. 2 
d 2. 7 8 (t o t a 1 3H, s) , 2. 79 and 
d, J=4. 6-4. 9Hz) , 2. 6 0 -3. 4 0 (6H, 
H, m) , 4. 90-5. 16 (3H, m) , 5. 40-5. 
7. 4 2 (1 2H, m) 



67 and 0. 86 (tot 
2 2 (3H, m) , 1. 3 6 a 
6 (1 H. m) , 2. 4 9 an 
2. 73 (total 3H, 
m), 4. 28-4. 44 (2 
6 8 (2H, m) , 6. 38- 



184 b 



I -c 6 



mg 



6 6 0 



Pd -C 
mg 



6 6 



M e OH 
ml 



1 0 



mm 

h r 



1 2 



CH : M : N 
10:1:0. 
1 



mg 



18 4 



HPLC 
m i n 



19.6 



E I — MS (M+) : 5 5 6 
'H-NMR (CDC 1 3 ) : <5 0. 
H, d, J = 6. 6Hz) .1.06 
-7. 3Hz) ,1,34 and 1 
(1 H, m) , 2. 4 8 (3H, s) , 
2. 7 4 (t o t a 1 3H. d, 
7 6 (3/1 OH, d, J = l 1. 
3Hz) , 4. 5 0 (7/1 OH, d, 
= 7. 3, 7. 9Hz) , 5. 7 2-5 



4 0 
a n 
. 3 
2. 
J =4. 
2Hz) , 
J = 1 
9 0 



,0.77 and 0. 89 (total 
d 1. 1 9 (t o t a 1 3H, t, J = 7 
8 (t o t a 1 9H, s) , 2. 1 0-2. 
3 0- 3. 2 0 (6H, m) , 2. 7 3 a 
6Hz) , 3. 5 8-3. 7 0 ( 1 H, m) , 
,4.38 (7/1 OH, d t, J=4. 9, 



m) , 8. 6 8 (1/2H, d, J = 7. 9Hz) 



1. 2Hz) 
(2/3H, 



m) 



6 

. 0 
2 8 
n d 
3. 
7. 

5 6 (3/1 OH, d t, J 
6. 6 0-7. 18 (8H, 
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ED-9 



N-Me-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 ©^ 



R 



3 4 

H 



Me 



Me 



Me 



IS3 



its® I 

I-b3 : g 


P2 : g 


CMP I 

g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




g 


0.600 


0.638 


0.549 


0.46 


16 


16 


H:EA=2: 1 


I-c7 


0.729 


-U£4 a 








it^ 
I-c7 : g 


TF A 
m 1 


CH 2 C 1 2 
m 1 


mm 

h r 




g 


HPLC 
m i n 


0.635 


3.00 


15 


2 


MC : M :H 
10:1:1 


0.413 


19.6 



E I -MS (M + ) : 542 
1 H — NMR (CDC1 3 ) : (two rotamers) 6 0.58, 0.81, 0.82 and 0.93(6H d J=6 4-6 9 Hz) 
1.32 and 1.40(9H, s), 2.20-2.34(lH, m), 2.22 and 2.24(3H, s). 2.50 and 2.93(3H, s) 2 84 and 
3.04(3H, s), 2.52 and 2.74(3H, d, J=6.5-6.9Hz), 3.18-3.41(1H, m), 3.42 and 3.62(1H t J=5 0- 
6.8Hz), 5.03 and 5.13(1H, d, J=10.7-10.9 Hz), 5.42-5.49(lH, m), 5.38 and 6.01(1H, brs) 6 38 
and 6.62(1H, d, J=8.0Hz), 6.78-6.99QH. m). 7.04-7. 12(3H. " 
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ID-10 

mmm 3 5 

N-E t -Ph e 
u) -NHjCpfJ 



(4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 



R 3 1 


R 3 2 


R33 


R34 


E t 


Me 


Me 


H 


IS 3 


ft**) 






CMP I 


TEA 


THF 


mm 




A 




KB 


I-b3 : g 


P4 : g 




g 


m 1 


m 1 


h r 








g 


0.460 


0.520 




0.420 


0.53 


10.0 


17 


H:EA 


I-c8 


0.300 
















2:1 







IS 4 a 



I-c8 : g 



TFA 
m 1 



CH 2 C 1 
m 1 



h r 



mm 



g 



HPLC 
m i n 



0.300 



1.44 



1.44 



MC : M : H 
10:1:1 



0.200 



20.2 



E I -MS (M + ) : 556 
1 H— NMR (CDCI3) : (two rotamers) 6 0.54-1. 1(6H, m and d, J=6.3Hz), 1.35 and 
1.39(9H, s), 2.48 and 2.81(3H ( s) 2.97 and 3.07(3H, s), 2.21 ~ 3.76(7H, m), 5.55~5.02(3H,m), 
6.37 and 6.61(1H, d, J=8.3Hz), 6.78-7.2K6H, m) 
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«D - 1 1 

$mm 3 6 

Phe (4-F) 



•N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 



R. 



R 



3 2 



H 



Me 



Me 



Me 



181 " * 






CMP I 


TEA 


THF 


mm 








T5 : g 


VI : g 


g 


m 1 


m 1 


h r 


mm 




g 


1.500 


1.960 


2.030 


2.37 


30.00 


21 


EA:H:MC 
3:2:2 


l-a4 


2.200 


IS 2 



I-a4 : g 



Pd (OH) 2 
: g 



Me OH 
m 1 



mm 

h r 



ffiS 
g 



2.200 



0.220 



50.00 



lb4 



1.400 



IS 3 



I-b4 : g 



PI : g 



CMP I 
g 



TEA 
m 1 



THF 
m 1 



mm 

h r 



mm 



0.430 



0.420 



0.400 



0.47 



10.00 



19 



MC : M : H 
10:1:3 



I-c9 



0.500 



114 a 



I-c9 : g 



TFA 
m 1 



C H 2 C 1 2 

m 1 



mm 

h r 



mm 



g 



HPLC 
m i n 



0.500 



2.50 



2.50 



MC : M : H 
15:1:2 



0.320 



19.8 



E I -MS (M + ) : 542 
'H~NMR (CDC1 3 ) : (two rotamers) 6 0.51~0.92(6H, d, J=6.6H z), 1.32 and 1.37(9H, 
s), 2.24(2H, d, J=8.3H z ) 2.52 and 2.82 (3H, s) 2.18 ~ 3.89 (7H, m), 3.04 and 3.13 (3H, s), 
5.42~4.82(3H,m), 6.41 and 6.63(1H, d, J=8.2H z ), 6.78~7.19(6H, m) 
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SD- 1 2 

mmm 3 7 

N-Me-Phe (4-F) -N-Me-Va 1-N-Me-Ty r (3-tB 
u) -NH-Me©^ 



R3 1 


R 3 2 


R 3 3 


R34 


Me 


Me 


Me 


Me 


113 








CMP I 


TEA 


THF 


mm 








I-b4 : g 


P2: g 




g 


m 1 




m 1 


h r 


mm 




g 


0.430 


0.440 




0.400 


0.47 




10.00 


19 


EA:H:MC 


I-clO 


0.500 


















2:1:1 







XS4 a 



I-clO : 



TFA 
m 1 



C H 2 C 1 2 
m 1 



h r 



mm 



g 



HPLC 
m i n 



0.500 



2.50 



2.50 



MC : M : H 
15:1:2 



0.260 



20.3 



E I -MS (M + ) : 556 
*H— NMR (CDCI3) : (two rotaniers) 6 0.76~0.92(6H, ra and d, J=6.3H z), 1.34 and 
1.39(9H, s), 2.25(3H, d. J=11.6Hz), 2.52 and 2.82(3H, s), 2.95 and 3.07(3H, s), 2.21 ~ 
3.64(5H, m), 2.71 and 2.76(3H, d, J =4.3H z ), 5.42-5.0 l(3H,m), 6.37 and 6.54(1H, d, J=8.2H 
ZX6.78~7.1K6H, m) 
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9 7 


(2H. t, J 


= 8. 6Hz) . 


7. 0- 


-7 


2 (3H. 


m) 
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(CDC 1 
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. 5 7. 


D 


6 8. 


0. 7 1. and 


0. 9 1 


(6H, 


d, J = 6. 


6Hz) , 


0.9 9 


and 1 




0 5 (3H, t, J = 


5. 


9Hz) , 




1.3 7 


(9H, s) , 


2. 


2 9 


and 


2 


. 38 (3H. s) 


. 2. 


3-2. 


5 


(1H, m) . 2. 


8-3. 4 (6H. 


m) 




3. 52 


and 


3 


. 6 0 


(1H. 


t. J = 


= 6 


. 6Hz) , 


3. 6 


-3. 9 (1H. m) , 


4. 5- 


4. 


7 (1H, 


m) , 5 


.6 6,5.7 4,5.8 3. 


and 


6. 2 5 (2H. b r s) 


. 6. 


6 6 


. 6-7 




2 (7H. m) 


.7.61 


(1H, brd. J 


= 5. 4Hz) 


. 9 


. 16 (1H, d. J = 7 
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^D- 2 4 
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N-E t-Phe (4-F) 
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0 . 8 
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l H — NMR (CDC 1 3 ) : 6 
nd 1.40 (9H, s) , 2 
-3. 6 (8H, m) , 3. 7- 
5, 1 (3H,m), 5, 1-5 
7. 0-7. 4 (12H, m) , 



0. 35-1. 2 (12H, m) , 1. 36, 1. 38, a 
. 2-2. 4 (1H, m) , 2. 7-3. 0 and 3. 2 
3. 9, 4. 1-4. 3, 4. 4-4. 6, and 4. 9- 
. 5 (3H, m) , 6. 5-6. 7, 6. 8-7. 0, and 
7. 6-7. 8 (1H, m) . 



I§4 a 



ft** I - c 2 0 
g 


Pd (OH) 

2 
g 


Me OH 
m 1 


BSfffl 
h r 




«B 
g 


HPLC 
m i n 


0. 8 


0. 1 6 


1 0 


1 


MC : M 
2 0:1 


0. 3 1 


2 0.6 



E I -MS (M + ) : 5 5 6 
1 H — NMR (CDC 1 3 ) : 6 
d. J =6. 6Hz) ,0.8- 
(3H, m) , 2. 7-3. 3 
(1H. m) . 5. 3 8 (1H, 
H, m) . 6. 6 2 (1H, d, 
7. 2(3 H, m), 7. 45- 



0. 4 5. 0. 6 3. 0. 6 7, and 0. 73 (6H. 
1. 2 (6H, m) . 1. 38 (9H. s) . 2. 1-2. 7 
(6H,m), 3. 5-3. 9 (2H, m) . 4. 4-4. 7 
brs) , 5. 4-5. 6 (1H, m). 5. 9-6. 3 (1 

J = 7. 9 Hz) . 6. 7-7. 0 (3H. m) , 7. 0- 
7. 6 5 (1H, m) 
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ntm 4 8 

Phe (4 
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I -b 8 



'H 
d, 



-NMR (CDC 1 3 ) : 6 0.6 4 
J=6. 9Hz) .1.05 (3H, t, 
0-2. 0 2 (1H, m) , 2. 5 1 (2H. 
4. 9Hz) . 2. 86 (1H, d, J = 4. 
5 3 (1H, dd, J = 7. 2, 15. 2Hz) , 
6.6 3 (1H, d, J = 7. 9Hz) , 6. 9 
7. 0 3 (1H, d, J =2. 0Hz) ,7.8! 



(3H, d, J = 6. 9Hz) , 0. 8 4 (3H. 
J = 7. 1Hz) . 1. 37 (9H, s). 1. 9 
q, J =6. 9Hz) , 2. 7 3 (3H, d, J = 
3Hz) . 2. 9 1-3. 0 7 (2H. m) > 4. 
6. 0 4 (1H, b r d, J = 4. 6Hz) , 
1 (1H, dd, J = 2. 0, 7. 9Hz) , 
(1H, d, J = 8. 3Hz) 
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0. 3 1 
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E I -MS (M + ) : 54 2 
1 H — NMR (CDC 1 3 ) : 6 0.6 7 
d, J =6. 3Hz) ,0.75 (2H. d 
3Hz) . 1. 02-1. 07 (3H, m) 

2. 2-2. 6(1 H. mK 2. 65-2 

3. 2-3. 4 (2H, m) . 3. 5-3. 
4 (0. 7H, d, J = 1 0. 9Hz) , 4 

(1H, m) . 6. 04 (0. 3H, brs 
(2H, m) , 6. 88-7. 20 (6H 
(0. 7H, d, J = 7. 9Hz) 



(1H, d, J = 6. 6Hz) . 0. 7 2 ( 1 H, 
. J = 6. 6Hz) . 0. 92 (2H, d, J=6. 

. 1. 3 7 (6H, s) \ 1. 3 9 (3H, s) , 
- 7 7 (3H. m) , 2. 8-3. 2 (4H, m) . 
6 (1H, m) . 3. 7 2 (0. 3H. m) . 3. 9 
. 4 5-4. 6 3 (1H, m) , 5. 70-5. 85 
) s 6. 44 (0. 7H. brs) . 6. 6-6. 8 
. m) , 7. 4 5 (0. 3H, b r d) , 9. 0 9 
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E I -MS (M + ) : 556 
'H-NMR (CDC 1 3 ) : 6 0. 6 2 (5/3H, d, J=6. 6Hz) . 0. 68 (4/ 
3H. d. J=6. 6Hz) . 0. 72 (4/3H, d, J = 6. 6Hz) . 0. 91 (5/3 
H. d, J-6. 3Hz) . 1. 04 (5/3H, t, J«7. 3Hz) » 1. 06 (4/3H. 
t, J = 6. 9Hz) . 1. 37 (5H, s) . 1. 38 (4H. s) . 2. 2-2. 5 (1H, 
m) . 2. 30 (4/3H. s) . 2. 43 (5/3H. s) . 2. 67 (5/3H. d. J = 
4. 6Hz) . 2. 71 (4/3H, d, J=4. 9Hz) , 2. 8-3. 8 (58/9H, 
m) . 3. 83 (5/9H, d, J = 10. 9Hz) . 4. 48 (1H, m) . 5. 4-6. 2 
(2H, br) , 6. 6 2-6. 6 6 ( 1 H. m) . 6. 8-7. 2 (6H, m) . 7. 40 (4 
/9H, brd) » 9. 2 1 (5/9H, d, J = 7. 9Hz) 
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^D-2 8 

mm 5 o 
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EA : H 
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1 H — NMR (CDC 1 3 ) 
a 1 6H, d, J = 6. 3 
1.3 5,1.3 8 and 
H, m) , 2. 6 6 (3H, 
7 (1H, dd, J = 7. 3 
6. 0 0 (1H, m) , 6 



:6 0. 4 1, 0. 5 7, 0. 6 2 and 0. 72 (tot 
-6. 9Hz), 0. 80-1. 20 (total 6H, m) , 
1. 40 (total 9H, s) , 2. 2 2 - 2. 4 2 (1 
d, J=4. 3Hz) , 2. 7 4-3. 5 6 (8H, m) , 4. 3 
7. 9 Hz) , 5. 00-5. 48 (4H. m) . 5. 7 8- 
50-6. 6 6 (1 H, m) , 6. 84-7. 44 (1 1 H, m) 
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2 3 



- c 
mg 



Pd (OH) 
mg 



Me OH 
m I 
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h r 
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g 



HPLC 
m i n 



4 5 0 



4 5 
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1 4 



MC 
2 0 



M 
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N 
1 



3 0 8 



2 1 



E I -MS (M + ) : 5 7 0 
J H — NMR (CDC 1 3 ) 
a 1 6H, d, J = 6. 3 
H, s) . 2. 10-2. £ 
H, d, J = 4. 6H2) , 
m) , 4. 4 6 (1 H, d d 
6. 6 1 (1H, d, J = 7 
H, d, J = 6. 3Hz) , 



: 6 0. 4 7, 0. 6 4, 0. 7 0 and 0. 76 (tot 
-6. 6Hz) , 0. 88-1. 24 (6H, m) , 1. 38 (9 
4 (3H, m) , 2. 7 0 and 2. 71 (total 3 
2. 8 0 - 3. 3 0 (6H, m) , 3. 5 8- 3. 9 4 (2H, 
, J=7. 6-7. 9Hz) , 5. 7 4- 6. 0 8 (2H, m) , 
. 9Hz) , 6. 7 8 - 7. 2 0 (6H. m) . 7. 38 (1/2 
8. 74 (1/2 H, d. J =7. 9Hz) 
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CH 2 C 1 2 
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m i n 
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10 



1.5 



MC:M: H 
15:1:2 



0.251 



19.3 



E I -MS (M + ) : 542 
! H-NMR (CDCI3) : (two retainers) 6 0.30, 0.69, 0.82 and 0.85(6H, d, J=6 4-6 9 Hz) 
oil "J i'S t \ J=3 4 - 4 - 1HZ )' 135 and 1.37(9H f s), 2.25-2.40(lH, m), 2.56-3.37(5H, m), 
3 60 - 3 - 77 ( 2H ^ m >> ^3-5.38(2H, m), 6.02band 6.18(2H. brs), 6.43 and 
6.62(lH t d. J=6.8Hz), 6.82-7. 15(6H, m) 
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Et 
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ft** I 
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P2 : g 



1.420 



CMP I 
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114 a 
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H:EA 
1:2 
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ft** 
I-c25 : g 



TF A 
m 1 



CH 2 C 1 
m 1 



mm 

h r 



Btt 



g 



HPLC 
m i n 



0.674 



3.00 



10 



MC:M:H 
10:1:2 



0.278 



20.0 



E I -MS <M + ) : 556 
1 H — NMR (CDC1 3 ) : (two rotamers) 6 0.42, 0.78, 0.84 and 0.91(6H,d, J=6.3-6.9 Hz) 
0.94 and 1.18(3H, t, J=3.6Hz), 1.35 and 1.37(9H, s), 2.20-2.34(lH, m), 2.29(3H s), 2 62- 
3.02(4H, m), 2.93 and 3.04(3H,s), 3.17-3.31(2H, xn), 3.45-3.72(lH, m), 5.02 and 5.22(1H d 
J= 10.7-10.9 Hz), 5.09 and 5.17(1H, t, J=5.8-6.lHz), 5.69, 6.07 and 6.57(2H, brs), 6 45 and 
6.64(1H, d f J=8.0Hz), 6.78-7. 14(6H, m) ___ 
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^D-3 1 

nmm 5 3 

N-Et-Phe (4-F) -N-Et-Va l-N-Me-Ty r 
u) -NH 2 ©£/& 



(3- t B 
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R 3 2 
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^34 


Et 


E t 


Me 


H 


183 


I-b9 : g 
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CMP I 
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TEA 
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HPLC 
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20 
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20.7 
22.4 



ftftO. 2 0 Ig <HPLC«firBSH2 0. 7 m i n) (Dit^WZ^T 
E I -MS (M + ) : 570 

J H-NMR (CDC 1 3 ) : (two rotamers) 6 0.42,0.79,0.84 and 0.91(6H, d and m, J=6.3- 
6.9Hz), 1.02 and 1.11(6H, t, J=3.6Hz), 1.33 and 1.40(3H, s), 2.20-3.36(9H, m), 2.92 and 
3.03(3H, s), 3.51-3.75(1H, m), 5.00-5.38(2H, m), 6.02 and 6.58(2H, brs), 6.42-6..62(lH, d, 
J=8.0Hz), 6.82-7.20(6H, m) 

4ZS0. 10 3g (HPLCSWfl2 2. 4m i n) <0{t£ftKtH>T 
E I -MS (M + ) : 570 

l H-NMR (CDC 1 3 ) : (two rotamers) 6 0.13 and 0.79(4H, t, J=3.4 Hz), 0.62 and 
0.89(2H, d, J=6.3-6.9Hz), 0.97 and 1.05(6H, t, J=3.6Hz), 1.34 and 1.41(9H, s), 1.92- 
2.03(lH,m), 2.21-2.60(2H, m), 3.00 and 3.08(3H, s), 2.74-3.25(4H, m), 3.60-3.72(lH, m), 
4.62(1H, d, J=8.0Hz), 4.78-4.82(lH, m), 5.18-5.36(2H, m), 6.02(1H, brs), 6.59 and 6.63(1H, d, 
J=8.0Hz), 6.81-6.98(3H, m), 7.09-7.20(3H, m) 
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1 2 


EA : H 
2 : 1 


I -a 1 0 


5.0 2 



E I -MS (M + ) : 5 2 5 
'H-NMR (CDC 1 3 ) : 6 
3 9 (9H, s) , 2. 10-3. 
0 0- 7. 4 8 (9H, m) 



0. 23-1. 08 (9H, m) . 1 
5 6 (1 OH, m) . 4. 2 5-5. 



3 4,1. 3 7, 1 . 
3 3 (5H, m) , 6. 
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ICcj'- 

a 1 



g 



Pd (OH) 2 
g 



Me OH 
m 1 



mm 

m i n 



g 



4.9 2 



0. 50 



9 4 



4 0 



CH : M : N 
10 0:10: 
1 



I -b 1 0 



3.4 2 



'H-NMR (CDC 1 3 ) : 6 
6. 6-6. 9Hz) ,0.82 
s), 1. 66-1. 83 (1H, 
2. 7 6, 2. 7 9 (3H. d, 
-3. 2 3 (2H. m) , 4. 5 
7 1, 5. 8 9 (1H, b r s) 
H, d, J = 7. 9Hz) . 6. 
0 0, 7. 0 7 (1H. d, J = 



0. 3 5, 0. 6 9, 0. 8 8, 0. 
1.0 3 (3H, t, J = 7. 1H 
, m) , 1. 92 (2H, dd, J = l 
J = 4. 8Hz) , 2. 8 9. 2. 9 9 
5, 5. 4 6 (1H, dd, J = l 0. 
,6. 13,8. 19 (1H, m) , 
7 8. 6. 9 1 (1H, dd, J = 7. 
1. 7Hz) 



9 5 (6H, d, J = 
z) , 1. 3 7 (9H, 
3. 9, 6. 6Hz) , 

(3H, s) , 2. 9 2 
9, 4. 0Hz) , 5. 
6. 5 5, 6. 6 0 (1 
9, 1. 7Hz) . 7. 
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H, s) . 2 


. 15-3 




7 7 (1 2H. 
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= 4. 8Hz) , 2. 15-3. 78 (9H. m) . 2. 93. 3. 0 
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'H-NMR (CDCI3) : (two rotamers) 6 0.51, 0.82, 0.87 and 0.94(6H, d, J=6.6~6.9H 
z ), 0.82~1.31(6H, m), 1.35 and 3.81(9H, s), 2.21 ~ 3.82 (9H, m) 4.83~5.30(3H, m), 6.62 and 
6.54(1H, d, J=7.9H 2 ), 6.80~7.21(6H, m) 



190 



WO 00/44770 PCT/JPOO/00444 



7 

mmm 5 8 

N-Me-Phe (4-F) -N-Et-Va 1-N-Et-Ty r (3-tB 
u) -NH 2 0^ 



R 



3 1 



R 



3 2 



R 



34 



Me 



E t 



E t 



X@3 



H 



I-bll : g 



P2 : g 



CMP I 
g 



TEA 
m 1 



THF 
m 1 



mm 

h r 



m 
g 



1.240 



1.360 



1.170 



1.28 



10.00 



72 



EA:H:MC 
3:2:2 



I-c31 



0.300 



IS4 a 



I-c31 : g 



TFA 
m 1 



CH 2 C 1 2 
m 1 



h r 



mm 



g 



HPLC 
m i n 



0.280 



2.00 



2.00 



MC :M:H 
15:1:2 



0.170 



21.2 



E I 



-MS (M + ) : 570 
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6.81~7.19(6H, m) 
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6.81~7.19(6H. m) 
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11.2Hz), 1.26 and 1.35(9H, s), 2.00(3H,s), 2.55, 2.63, 2.75, 2.84, 2.99 and 3.16(8H,s), 2.21 ~ 
5.30(11H, m), 6.43 and 6.55QH, d, J=7.9Hz), 6.76-7. 13(6H, m) 
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66 (1H, m). 4. 51 (1H, d, J = 8. 6Hz), 5. 28 (1H, brs 
8-5. 68 (1H, m), 5. 93 (1H, brs), 6. 53 (1H. d, J 
z) , 6. 8 2-7. 2 2 (7H, m) 



, d, J = 
a 1 18 
5 6-3. 
) . 5. 5 
= 8. 2H 



IS 7 



f 1 : mg 



TFA 
m 1 



C H 2 C 1 2 
m 1 



•TO 

h r 



as 

mg 



HPLC 
m i n 



3 6 0 



0. 5 



MC:M:N 
10:1:0. 1 



2 7 5 



1 7. 8 



E I -MS (M + ) : 500 

1 H — NMR (CDC 1 3 ) : 6 0. 4 7, 0. 6 7. 0. 9 2 
1 6H, d. J = 6. 3-6. 6Hz) , 1. 38 (9H, s) 
m), 1. 97 (1H, dd. J = 5. 3, 11. 6Hz), 2 
2, 13. 5Hz), 2. 72 (1H, dd. J = 4. 0, 13. 

(3H, s) , 3. 18 (1H, dd, 
, 5. 5 5 (1H, dd, J = 5. 9. 
(1H, d, J = 8. 2Hz), 6. 8 
(2H. t, J = 8. 2Hz) , 7 



(3H. m) , 2. 9 4 
5. 3 1 (1H. brs) 
H, brs), 6. 59 
8. 2Hz) , 6. 9 7 



z) , 7. 11 (1H, d, J = 1 . 9Hz) 



and 0.95 
, 1. 6 4-1. 8 
• 2 8 (1 H, dd 
5Hz) , 2. 8 0 
J = 5. 8, 14. 
1 0. 9HzK 6 
9 (1H. dd, J 
1 1 (2H. t, J 



( t o t a 
0 (2H, 
, J = 9. 
-3. 02 
5Hz) , 
. 00 (1 
= 1. 9. 
= 8. 2H 
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ID-46 

mmm 6 6 

2- (2-75 / - 3 - (4-7MD7I-JW - N - ^;U7n fcf;|,7 5 
/) -N- (2- (3-ter t-^Jl/-4-tKD^->7ir;W 





R33 


R' 


Me 


Me 


CONH 2 



it^m I - 

f 1 : mg 



HCHO 
m 1 



NaBH 3 CN 
mg 



AcOH 
m 1 



Me OH 
m 1 



mm 

h 



*7A 



mg 



5 3 0 



0. 38 



1 1 7 



0. 1 
0 



8 



0. 5 



H : A 
1 : 1 



I -g 
1 



5 3 2 



'H-NMR (CDC 1 3 ) : 6 0. 7 6, 

H, d. J = 5. 2-6. 6Hz) ,1. 3 7 

I. 5 8- 1. 7 6 (4H, m) ,1. 9 4- 
9 (total 3H, s) ,2. 60-3. 
m) ,4. 3 8 and 4. 6 2 ( t o t a 
3 0 (1H, m) ,5. 6 4-5. 7 2 ( 1 H, 
6 2 (1H, m) ,6. 94-7. 12 (6H, 



0.7 8 and 0 

and 1. 38 (t 
2. 3 0 (2H, m) ,2 

2 2 (4H, m) ,3. 
1 1H, d, J = 8. 

m) ,6. 0 7 (1H, 

m) 



. 9 4 ( t o t a 1 6 
o t a 1 1 8H, s) , 
4 9 and 2.8 
5 8- 3. 7 6 (1H, 
6Hz) ,5. 2 2-5. 
b r s) ,6. 5 2-6. 



187 



g 1 



31- 
mg 



4 6 5 



TFA 
ml 



CH 2 C 1 2 
m 1 



mm 

h r 



CH : M : N 
10:1:0. 1 



mg 



2 8 0 



HPLC 
m i n 



2 1. 



FAB-MS 
l H-NMR 
a 1 6H, 
H, s) , 1 
H, m) , 2 
H, s) , 3 
7 0 and 
6.6 6 
6.9 6 
m) 



:. 5 1 5 (M + H + ) 
(CD 3 OD) : 6 
d, J = 6 
8 4-2 
. 6 0-3 
18-3 
5. 6 1 
and 6. 
(total 



0. 14, 



. 3-6. 6Hz) , 
. 1 8 (2H, m) , 
. 0 4 (3H, m) , 
.30 and 3. 
(total 1 H, 
6 9 (total 
1H, dd, J = l. 



0.8 3,0.8 9 a 
1.4 0 and 1 

2. 1 0 (3H, s) , 
2.9 1 and 3 

5 8-3. 6 6 (tot 
dd, J=4. 3-5, 
1H, d, J = 7. 9H 

3, 7. 9Hz) , 7. 



n d 1. 0 1 ( t o t 
. 4 3 ( t 0 t a 1 9 
2. 3 8-2. 5 0 (1 
, 06 (total 3 
a 1 3H, m) , 4. 

0, 10. 9Hz) , 
z ) , 6. 9 2 and 
0 4-7. 3 4 (5H, 
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ID-4 7 

mmm 6 7 

2- (N-7-t^-2-75/-3- (4-7W07HJW 7nfcr;i>7$ 
y) — N— (2- ( 3 - t e r t - 7^- 4 - h F D^->7xr JW - l-ts 



R 32 


R 33 


R* 


Ac 


Me 


CONH 2 



ft£^ I - 
f 1 : mg 



Ac 2 0 
m 1 



DMAP 
mg 



try 5? 
m 1 



h r 



mg 



4 5 1 



42. 9 



1 5 



EA : H 
1 : 1 



1 -h 1 



3 0 6 



13,0.60 and 



1 H — NMR (CDC 1 3 ) : 6 0 
H, d, J = 6. 3-6. 6Hz) , 1. 2 3, 1. 2 6, 1. 3 2 
tal 18 H, s ) . 2. 06-2. 30 (3 H. m), 2. 15, 
31 (total 6H, s ) . 2 . 48 (1H, dd, J = 7 . 9, 
4-2. 94(2 H. m) , 3. 05 and 3. 07 (total 
, 3. 8 8-4. 0 0 (1 H, m) , 4. 8 8 
4 2 (3H, m) , 6. 3 1 (1H, b r s) 



-3. 
Hz) 



4 2 (2H, m) 
, 5. 0 8-5. 



8 7 ( t o t a 1 6 
and 1. 3 6 ( t o 
2.16 and 2. 
1 3. 2Hz) , 2. 7 
3H. s) , 3. 2 8 
(1H, d, J = 8. 6 
,6.92 (2H, d, 



J = 8. 2Hz), 6. 98 (2H, d, J = 8. 2Hz), 7. 08-7. 2 6 (3H, m) 



IS 6 



h 1 : mg 



NaOH 
ml 



Me OH 
m 1 



h r 



mm 



mg 



4 12 



1 



EA : H 
1 : 1 



I - i 1 



34 1 



1 H — NMR (CDC 1 3 ) : 6 0.0 5,0.1 1, 
al 6H, d. J=6. 3-6. 9Hz), 1. 36, 
al 18H, s), 1. 70 and 2. 05 (to 
42 (2H, m) , 2. 8 0- 3. 4 0 (5H, m) , 3 

1 3H, s) , 3. 6 4-3. 8 8 (.1 H, 

2 (1H, brs), 6. 56 (1H, d, 
m) 



3.52 and 0. 61 (tot 
1.37 and 1. 42 (tot 
tal 3H. s) , 2. 0 0-2. 
.04 and 3. 07 (tota 
m) , 4. 7 6- 5. 3 2 (5H, m) , 5. 9 
J =8. 2Hz) , 6. 88-7. 30 (6H, 
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:D-4 8 



mm 6 7 cr#) 

2- (N-7-t^;U-2 
/) -N- (2- (3- 



-757 - 3 - (4-7MD7xZJW yotrjU75 
tert-^Jl/-4-hh'n^>7irJW - i -% 



IS 7 



ft^^) I - i 1 
mg 



TFA 
m 1 



C H g C 1 2 

m 1 



h r 



mg 



HPLC 
m i n 



3 3 0 



0. 5 



CH 
1 0 



M 
1 



2 1 0 



2 3.4 



1 H — NMR (CDC 1 3 ) : 
a 1 6H, d, J = 6. 3 
H, m) , 1. 8 5 (3H, 
7 ( t o t a 1 3H, s) 
m) , 4. 10 and 4 
6 ( t o t a 1 1H, br 
32 (2H, m) , 6. 54 
Hz) , 6. 8 0 and 
-8. 2Hz) , 6. 9 8- 



:. <5 
-7. 
s) , 
, 3. 
. 40 
s) , 

and 
6.9 3 



0.31,0.69,0.81 and 0. 86 (tot 
0Hz) ,1.38 (9H, s) , 1. 78-1. 86 (1 
2. 5-2. 94 (3H, m) , 3. 05 and 3. 0 
0 4-3. 3 0 (1H, m) , 3. 5 0-3. 8 4 (2H, 



(total 1H, brs), 4. 63 and 4. 6 
5. 06 (1H, d f J = 10. 2Hz) , 5. 16-5. 
6. 6 5 ( t o t a 1 1 H, d, J =7. 9-8. 2 
(total 1H, dd, J = l. 5-2. 0, 7. 9 



7. 1 4 (5H, m) 
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9 

mmm 6 8 

2- (2-75/- 
- (3-tert- 



-3- (4-7Mo7ir;W -fa^JlTS./) — N- (2 
■y^Jl/- 4 - 1 Ho+->7x-;i/) - 1 jpa*^ ;p x ? 
■3 K©£/& 



R32 


R33 


R' 


H 


E t 


CONH 2 


±m 1 




T7 : g 


V4 : g 


CMP I 

g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 


1.0 1 

1 -r t «. «■ -k r v 


1.2 5 


1.2 7 


1.2 3 


1 0 


1 9 


EA : } 
1 : 1 



I -d 2 



g 



0. 7 
5 



a 1 6H. d, J = 6. 6-6. 9Hz) , 
nd 1. 38 (total 9H.s).l. 
4H, dd, J = 6. 6, 1 3. 8Hz) , 3. 
Hz) , 3. 2 4-3. 5 6 (3H. m) . 4. 
dd, J = 6. 6-8. 6, 8. 9Hz) , 4. 
t. J = 7. 2-7. 6Hz) , 5. 0 2-5. 
J = 8. 6Hz) .6.26 (1/2H, b r s) 
1H, d, J=7. 9-8. 2Hz), 6. 84- 



• 14-1. 30 (3H. m) 
8 6- 1. 9 8 (1H, m) , 

1 2 (3/4H, dd, J = 7 
20 and 4.33 
60 and 4.71 

2 8 (7/2H, m) , 
6. 5 4 and 

9 2 (total 



. 9 5 (tot 
,1.37 a 
2. 7 6 (1/ 
.9,13.9 
(total 1H, 
(total 1H. 

5. 3 6 (1H. d. 

6. 5 8 (total 
1H. m) , 7. 0 



TM2 




I -d 2 : g 


Pd-C 
g 


Me OH 
m 1 


mm 

h r 


mtHf&M I - e 2 fts-ti-r 


0.6 2 


0. 1 0 


1 2 


1 
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B.D- 5 0 

mm 6 8 ma) 

2- (2-757-3- (4-7JWo7irjW 7n\Z)\,7 * S) -n- (2 
- (3-tert-^-4-tHD+->7i=;W -l-*Mt-fAlf 
;W -N-If^-3-/fJl/7*^5H(D^ 



IS 3 



-e 2 



112© 



P 5 : nig 



4 0 0 



NaBH,CN 
mg 



1 2 4 



'H-NMR (CDC 1 3 ) 
a 1 6H. d, J = 6. 
H, t, J = 6. 9-7. 
t a 1 1 8H, s) . 1 



AcOH 
m 1 



0. 4 



5 0.6 5, 



MeOH 


mm 


*7i. 






m 1 


h r 






mg 


1 0 


1 


EA : H 
1 : 1 


I - f 2 


2 9 
8 



4. 2 8-4. 54 
nd 6.5 2-6. 
IS 7 



0 . 8 7, 0 . 9 0 an d 1. 02 (tot 
2-6. 9Hz) , 1. 12 and 1. 24 (total 3 
3Hz), l. 3 5. 1. 3 7, 1. 3 8 and 1. 41 (to 
. 5 0- 1. 8 2 (3H. m) , 2. 5 8-3. 6 4 ( 7 H. m) . 



( 1 H. m) . 
64 (2H, 



5. 
m) 



04-5. 36 
, 6. 8 0-7. 



(2H, m) , 
12 (6H, 



6. 
m) 



2 0-6.3 2 a 



ftfctt I - f 2 

mg 



TFA 
m 1 



CH 2 C 1 
m 1 



h r 



mg 



HPLC 
m i n 



3 3 1 



0. 5 



MC 
2 0 



M 
1 



2 34 



19.7 



E I -MS (M + ) : 5 1 4 
'H-NMR (CDC 1 ,) 



a 1 

H, 

m) 

m) 

m) 

6. 

7. 



6H, 
t , 
, 1 
. 2 
. 4 
4 0 
1 8 



d, 



: 6 0.5 6. 
6-6. 9Hz) 



J = 6 

J = 6. 9-7. 3Hz), 1 
9 8 (1H, d d, J = 8. 
7 1 (1H, dd, J = 3. 
54-4.62 and 4 
(total 1 H, b r s) , 
(6H, m) 



6, 
8, 



0. 7 5, 0. 9 4 
,1.17 and 
8 (9H. s) . 1. 
1 1. 2Hz) , 2. 
13. 2Hz) , 2. 
4-5. 0 2 (1H, 



and 0 . 
1. 2 6 ( t 

5 0-1. 

2 0-2. 

8 8-3. 

m) , 5. 



6. 58 (1H, d, J = 8. 2Hz) 



9 6 (tot 
o t a 1 3 
8 0 (2H, 
5 0 (2H, 
5 0 (5H. 
2 1 and 
. 6. 8 2- 
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^D-5 1 

mtMm 6 9 

2- (2-75 7 - 3 - (4-7MD7ir;W ^□tf;i/7 = y) -N- (2 
- (3-tert-^-4-tHD^>7i-JW 



R 3 2 


R33 


R' 


H 


H 


CH 2 OH 



1 9 : g 


V4 : g 


CMP I 
g 


TEA 
m 1 


THF 
ml 


mm 

h r 


tsyb, 

mm 




4X» 
g 


1. 2 

1 T T KT * r T 


1. 62 


1.6 5 


1. 8 


5 0 


1. 5 


EA : H 
1 : 1 


I — d 3 


2. 2 



H, d, J = 6. 6Hz), 1. 3 8 
H, brs), 2. 6-2. 9 (2H, 
d, J = 5. , 7. 9Hz) . 5. 1 
(1H, brd, J = 7. 6Hz) , 1 
dd, J = l. 3, 7. 9Hz) , 7 
s) 



(9H, 
m) , 
1 



s) 

3. 5- 
(2H, s) 
5 7 (1 H, d, 
04 (1H. d, 



brd. J 
2. 0-2 
-3. 7 (2H 
■ 5. 1-5. 
J = 7. 
J = 1 



= 6. 3Hz) 
2 (1H, m) 
m) , 3. 
3 (2H, 



, 0 
. 2 
9 2 
m) 



9Hz) 
3Hz) 



6. 
7. 



.91(3 
.49(1 
(1H, d 
,6.09 
6 (1H, 
6 (5H, 



Ij§2 
<t&%) I • 
g 



d 3 



Pd-C 
g 



Me OH 
m 1 



h r 



g 



2. 2 



0. 2 



4 8 



1 2 



I -e 3 



1 H — NMR (CDC 1 3 ) : 6 0. 5 7 (3 H, d, J = 6. 6H 2 KT 8 
d, J = 6. 9Hz) , 1. 38 (9H. s) . 2. 1-2. 3 (1H, m) , 2. 6 
dd, J = 8. 9, 13. 9Hz) , 2. 86 ( 1 H, dd, J = 6. 3, 13 9H 
23 (1H. d, J = 3. 6Hz) , 3. 62 (1H, dd, J = 6. 3, 10 9H 
75 (1H. dd, J=3. 6, 10. 9Hz) , 4. 0-4. 2 (1H m) 5 
H. brs), 6. 61 (1H, d, J = 7. 9Hz), 6. 90 (1H dd" 
7. 9Hz) , 7. 05 (1H, d. J = 2. 0Hz) , 7. 56 (1H, 
z) 



brd. 



9 (3H. 
8 (1H, 
z) , 3. 
z) , 3. 
. 45 (1 
= 2. 0. 
= 6. 6H 
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m.D- 5 2 

mm 6 9 cm#) 

2- (2-757-3- (4-7J^D7i-;W 7u\Z)V7*;) -N- (2 
- (3-tert-^-4-th*D+y7x-jW -l-tHo^>^ 



IS 3 



ffcfcWl 
-e 3 : 
g 


P5 : g 


NaBH 3 CN 
g 


Ac OH 
m 1 


MeOH 
m 1 


B3FIW 
h r 


m& 




g 


0. 8 


0. 8 


0. 33 


0. 2 
8 


2 5 


1 . 
5 


CH : M : N 
3 0 0:1 
0 : 1 


I - f 
3 


1. 0 
5 



H-NMR (CDC 1 3 ) : 6 0.6 9 ( 3H, brd, J = 5. 9Hz) 
H. d. J=6. 9Hz) , 1. 38 (9H, s) , 1. 42 (9H. s) . 1 
H. m) , 2. 35-3. 0 (6H, m) , 3. 0-3. 2 (1H, m) 3 
H. m) . 4. 1-4. 3 (1H. m) , 4. 5-4. 7 ( 1 H, m) , 5 4 
s) , 6. 62 (1H. d. J = 7. 9Hz) , 6. 9-7. 2 (6H, m) 7 
b r d, J = 7. 6Hz) 

IS 7 ~ " 



, 0. 8 1 (3 
8-2. 0 (1 
5-3. 9 (3 
7 (1H, b r 
. 3 6 (1H, 



I - f 3 : g 
0. 3 



TFA 
m 1 



CH 2 C 1 2 
ml 



mm 

h r 



mm 



m 



HPLC 
m i n 



0. 5 



1 0 



CH : M : N 
2 0 0:10: 
1 



0.2 1 



1 7. 7 



'H-NMR (CDC 1 3 ) : 0. 7 2 (3H. d, J = 6. 9Hz) , 0. 8 3 
= 6. 9Hz) . 1. 38 (9H, s) , 1. 8-2. 0 (1H, m) . 2 4- 
m) . 2. 9-3. 1 (1H, m), 3. 5 0 (1H, dd, J = 4. 6 11 
6 6 (1H. dd, J = 3. 0, 11. 6Hz) , 4. 1-4. 3 ( 1 H, m) 
H, d. J = 7. 9Hz) , 6. 92 (1H. dd. J = l. 7, 7. 9Hz) 
(6H, ro) , 7. 3 5 (1H, brd. J = 8. 3Hz) 



(3H. d, J 
2. 9 (7H. 
6Hz) , 3. 

6. 6 0 (1 
7. 0-7. 2 
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^D- 5 3 

%mm 7 o 

2- (2-75 7 - 3 - (4-7MD7x-JW - N - ^)V^u 0/75 
J) — N— (2- (3-tert-^-4-th'o + ->7i-JW -1-t 



R 3 2 


R 3 3 


R' 


Me 


H 


CH 2 OH 



f 3 
g 



0. 34 



HCHO 
m 1 



0.2 3 



NaBH 3 CN 
g 



0.077 



AcOH 
m 1 



0. 0 
7 



MeOH 
m 1 



h r 



1 . 
5 



mm 



CH : M : 
3 0 0: 
0 : 1 



N 
1 



1 H — NMR (CDC 1 s ) : 6 0. 8 2 (3H, d, J = 6. 3Hz) 
d, J = 6. 6H2) ,1.37 (9H. s) . 1. 4 1 (9H, s) , 2. 

2. 1-2. 6 (4H, m) , 2. 70 (1H, dd, J = 8. 9, 14. 

3. 0 (2H, m) . 3. 5-3. 8 (3H, m) . 4. 2-4. 5 (2H, 
H, brs) , 6. 4-6. 6 (1H, m) , 6. 62 (1H, d, J = 7. 
7. 2 (6H, m) 



I -g 
3 



0. 3 
3 



, 0. 9 4 (3H. 
0 6 (3H, s) , 
2Hz) , 2. 8- 
m) , 5 . 6 2 (1 
9Hz) ,6.9- 



XW. 7 



I -g3 



TFA 
m 1 



C H 2 C 1 2 
ml 



mm 

h r 



g 



HPLC 
m i n 



0. 3 



0. 5 



1 0 



CH 
2 0 0 



M : N 
10:1 



0.17 



2 0. 1 



E I —MS (M + ) : 4 8 7 
'H-NMR (CDC 1 3 ) : 0. 7 9 
= 6. 6Hz) , 1. 3 9 (9H, s) 
2. 2-2. 4 (3H, m) , 2. 5 1 
m) ., 2. 8 7 (1H, dd, J = 6. 
5 7 (1H, dd, J = 5. 3, 1 0. 
Hz) . 4. 1-4. 3 (1H, m) , 



(1H, 
(2H. 



d, 
t, 



J = 7. 
J = 8. 



9Hz) 
6Hz) 



(3H, d, J=6. 6Hz) . 0. 94 (3H, d, J 
, 1. 9-2. 2 (1H, m) , 2. 2 2 (3H, s) , 
(1H. d. J=8. 9Hz), 2. 6-2. 8 (2H, 
. 6, 14. 2Hz) , 3. 0-3. 2 (1H, m) , 3. 
. 9Hz) , 3. 72 (1H, dd, J=3. 6, 10. 9 
, 6. 19 (1H, brd, J = 7. 3Hz), 6. 63 
89 (1H, dd, J = l. 7, 7. 9Hz), 6. 98 
0-7. 2 (3H, m) 
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B.D- 5 4 

mmm 1 1 

2- (2-757-3- (4-7MD7zrJW 7d tMI/75 /) — N— (2 
- (3-ter t-7*^-4-kHD^y7irJW - 1 - If-friff-M - 



R 3 2 


R 33 


R' 


H 


Me 


Me 



IS1 



2 0 : g 



V4 : g 



CMP I 
g 



TEA 
m l 



THF 
m l 



mm 

h r 



4X1 
g 



1.6 2 



2. 22 



2.2 5 



2. 46 



3 6 



1 6 



EA : H 
1 : 1 



I -d 
4 



2. 7 
4 



'H-NMR 
a 1 6H, 



H, d, 

I. 8 8-2. 
= 3. 3Hz) 
7 (2H, s) 
6. 7 8-6. 
H. m) 



(CDC 1 3 ) : 5 
d. J = 6 . 6-6. 
J = 6. 6-6. 9Hz) . 
0 2 ( 1 H, m) , 2 
, 4. 3 0-4. 4 6 
,6.48 and 
8 8 (1H, m) , 7 



0. 6 7, 0. 7 2, 0. 8 9 and 0. 95 (to 
9 H z ) , 1 . 0 8 and 1. 20 (total 
,1.37 and 1.39 (total 9H, s) 
6 0-2. 9 0 (2H, m) , 2. 89 (3H, d, 
(1H, m) , 4. 90-5. 00 
6. 59 (total 1 H, d, 
00-7. 08 (1 H, m) , 7, 



(1H, m) , 5. 
J = 7. 9Hz) 
3 0-7. 4 0 



t 
3 

J 
0 

(5 



IS 2 



1 LOl 

I -d 4 



Pd-C 
g 



Me OH 
ml 



«*flH 
h r 



g 



2.6 8 



0.2 5 



5 0 



1 8 



MC 
2 0 



M 
1 



I -e 4 



1.3 5 



'H-NMR (CDC 1 3 ) : S 0. 68, 0. 85, 0. 95 and 0. 99 (tota 
1 6H, d. J = 6. 6-6. 9Hz) . 1. 11 and 1. 24 (total 3H. 
d, J = 6. 6Hz) , 1. 8 8-2. 04 ( 1 H, m) , 2. 5 8-2. 7 0 (2H, m) , 



2.83 and 2.91 
3.95 and 4.99 
z) , 6. 6 2 and 6. 
nd 6. 88 (total 
7. 02 (total 1H, 



(total 3H, s), 3. 56-3. 64 (1H, m), 
(total 1H, ddd, J=6. 6. 6. 9, 7. 6H 
67 (total 1H, d, 3 = 7. 9Hz), 6. 77 a 
1H, dd, J = l. 7, 7. 9Hz) , 6. 98 and 
d, J-l. 7Hz) 
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^D-5 5 

mmm 1 1 («t#> 

2- (2-757-3- (4-7;M-D7x-;U) ^ntTJUTS/) — N— (2 
- (3-ter t-^-4-kh'D^->7xr;W -l-^^x^JW - 



IS 3 




-e 4 : 
g 


P 5 : g 


NaBH 3 CN 
mg 


AcOH 
m 1 


MeOH 
m 1 


h r 


mm 






1.2 6 


1. 58 


5 2 1 


0.4 5 
3 


4 0 


1 


EA : 

H 
1 : 4 


I - f 4 


1. 5 
2 



! H— NMR (CDC 1 3 ) : <5 0. 7 4, 0.8 5 
H, d. J = 6. 6-6. 9Hz), 1. 16 (3H, d, 
4 1 and l. 44 ( t o t a 1 18H, s), 1. 
3 6 - 2. 9 0 (7H. m) , 3. 5 2- 3. 6 8 (1H, 
m) , 5. 2 2-5. 3 8 (1H, m) , 6. 51 an 
d, J = 7. 9Hz) , 6. 8 0- 7. 2 0 (6H, m) 



and 0.99 
J = 6. 9Hz) 
5 0-1. 7 0 
m) , 4. 5 4- 

d 6. 6 0 ( t 



(total 6 

■ i: 30, i. 

(3H, m) , 2. 
-4. 64 (1H, 
o t a 1 1H, 



IS 7 



IU - f 4 
mg 



TFA 
m 1 



C H 2 C 1 2 

m 1 



mm 

h r 



mg 



HPLC 
m in 



3 3 0 



0. 5 



CH : M : N 
10:1:0. 
1 



2 2 4 



20. 8 



E I -MS (M + ) : 4 7 1 
1 H — NMR (CDC 1 ,) : 6 
H. d, J = 6. 6Hz) , 1. 
4 1 ( t o t a 1 9H, s) , 
H, m) , 2. 7 9 and 2 
d 5. 1 0-5. 24 (t o t 



0.8 0,0.91 and 0. 92 (total 6 
15 (3H. d, J = 6. 9Hz) , 1. 38 and 1. 
1. 6 4-2. 0 4 (4H, m) , 2. 28-3. 14 (5 
. 9 2 (t o t a 1 3H, s) , 3. 9 0-4. 0 2 an 
al 1H, m) , 6. 62 and 6. 65 (total 



1 H, d, J = 7. 4-7. 6Hz) , 6. 7 4- 7. 2 0 (6H, m) 
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^D-5 6 

mmm 1 2 

2- (2-757-3- (4-7MD7XZJW 
J) — N— (2- (3-tert 4 - 1 



-1-7 



R3 2 


R 33 


R' 


Me 


Me 


Me 



- f 4 : 
g 


HCHO 
m 1 


NaBH 3 CN 
mg 


AcOH 
m 1 


MeOH 
m 1 


mm 

h 


t>yh. 

mm 




mg 


5 2 0 


0. 39 


1 2 0 


0. 1 0 
5 


9 


0. 
5 


H : EA 
2 : 1 


I -g 
4 


4 0 4 



'H-NMR (CDC 1 3 ) 
a 1 6H, d, J = 6. 
H, d, J = 6. 6-6. 
s) , 1. 5 0-1. 6 0 
m), 2. 60-3. 14 
m), 4. 42-4. 54 
2 (8H. m) 



: 6 0.2 8. 
3-6. 6Hz) 

9Hz) , 1. 
(1H, m) , 1 
(3H, m) , 2 
(1H, m) . 5 



0. 



1 . 



7 4,0.81 a 
17 and 1 
37 and 1.39 
. 5 8 (3H, s) , 1. 
. 7 1 (3H. s) . 3. 
. 3 2 -5. 4 4 (1H, 



n d 0. 

2 1 ( t 
( t o t a 
8 0-2. 
6 2-3. 
m) , 6. 



9 1 (tot 

0 t a 1 3 

1 18H, 
5 2 (4H, 
7 8 (1H, 
50-7. 1 



187 



I - g 4 : mg 



TFA 
m 1 



C H 2 C 1 2 

m 1 



mm 

h r 



mm 



mg 



HPLC 
m i n 



3 86 



0. 5 



CH 
1 0 



M 
1 



2 7 2 



2 4.5 



FAB-MS i4 8 6 (M+H + ) 

*H— NMR (CDC 1 3 ) : 6 0. 44, 

a I 6H, d, J = 6. 6-6, 9Hz) 

H, ' d, J = 6. 6-6. 9Hz) ,1.3 

I. 50-1. 98 (3 H, m), 2. 04 
30 (total 3H t s) , 2. 3 2- 
6 (total 3H. s) , 4. 18-4 
1H, m), 6. 5 7 and 6. 61 ( 
2-7. 18 (6H. m) 



0.7 9,0.9 3 a 
,1.13 and 1, 
9 and 1 . 4 1 ( t 
-2. 18 (lH.ni), 
3. 1 0 (5H, m) , 2 
.28 and 5.24 
total 1H, d, J 



n d 0. 9 6 ( t o t 
. 2 0 ( t o t a 1 3 
o t a 1 9H, s) . 
2.13 an d 2. 
.80 and 2.8 
-5. 3 6 (total 
= 7. 9Hz) , 6. 7 
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^D-5 7 

mn&i 7 3 

2- W-7±^)l- 2 -75y - 3 - (4-7MD7ir;W ^Dt^T^ 
/) — N— (2- (3-ter t-7f;V-4-th'D*y7i^) 



R 3 2 


R 33 


R' 


Ac 


Me 


Me 



IS 5 


I - f 


Ac 2 0 


DMAP 














4 : mg 


m 1 


mg 




m 1 




h r 




mm 




mg 


7 3 5 


4 


1 5 8 


6 


1 6. 


5 


EA : H 
1 : 2 


I -h 4 


4 8 9 


J H— NMR (CDC 1 3 ) 


: 6 


0. 


1 3, 0 




5 4, 


0. 


5 8 and 


0.8 6 


(tot 


a 1 6H, d 


. J = 6. 


3-6. 


6Hz) , 


1 


. 1 3 


and 1.1 


5 ( t o t 


a 1 3 


H, d, J = 6 


. 3Hz) 


, 1 . 


30, 1. 33, 1. 36 


and 1 


. 4 2 (total 


1 8H, s) > 


1 . 


6 9, 


2.08.2.13 


and 


2. 


3 1 (tot 


a 1 6H, s) , 


2. 0 2-2. 


8 4 (5H, m) , 


2 


. 9 1 


and 2 . 


9 6 (tot 


a 1 3H. 


s) . 


3. 1 4-3. 


4 C 


(2H 


m) , 


3. 


8 2-4 




04 (1H, m) , 4. 


7 0-5. 


28 (2 


H, m) . 6. 


8 8 


- 7. 


3 0 (7H, 


m) 














IS 6 


lt£>W I 




NaOH 


MeOH 




mm 








JRS 


— h 4 : mg 




m 1 




ml 




h r 




mm 




mg 


4 7 0 


1 


6 


1 




I — i 4 


4 4 0 


1 H— NMR (CDC 1 3 ) 


: 6 


0. 


11,0 




12,0. 


5 1 and 


0. 6 4 


(tot 


a 1 6H, d, J = 5. 


9-6. 


6Hz) , 


1 


0 9 


and 1. 13 (total 3 


H, d, J =6 


. 3 


-6. 


6Hz) 


,1.3 7, 


1 


.38,1 


.40 and 1. 43 (t o 


t a 1 18H, s) , 1 


. 6 6 


and 2 . 




0 3 (total 3H, s) , 2. 


0 0- 


2. 4 4 (3H, m) , 2, 


6 2- 


-2. 


7 2 (2H. m) 


, 2 


.68 and 2. 92 (to 


t a 1 3H, 


s) 


, 2. 


8 8- 


3. 


4 0 (2H. m) , 


3 


7 2-3. 


8 8 (1H, 


m) . 


4. 5 2-5. 


3 2 


(2H, 


m) , 


6. 


5 2-7 




3 4 (7H, m) 
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gD-5 8 

2- (N-7t^-2-75/-3- (4~7M07i-JI/) ^PfcT;U75 
V) -N- (2- (3-ter t-^-4-th'o+y7i^JW - 1 



ZS7 


<t&® I — i 4 


TFA 


C H 2 C 1 2 


mm 






HPLC 


mg 


m 1 


m 1 


h r 


fe®. 


mg 


m i n 


3 5 1 


2 


2 


0. 5 


MC : M : H 


2 3 3 


2 7.7 










2 0:1:1 






1 H— NMR (CDC 1 3 ) : 


6 0.2 7. 


0. 6 9. 


0.8 3 and 


0. 8 7 (tot 


a 1 6H, d, J 


= 6. 3 


-6. 9Hz) 


,1.11 


(3H, d, J = 6 


. 6Hz) , 1. 3 


9 and 1. 40 (total 9H, 


s) . 1. 


7 8 and 1 


. 8 3 (total 


3H, s) . 1. 8 0-2. 


04 (1H. m) , 2. 5 0-2. 7 4 (4H, m) , 


2.8 2 


and 2.93 


( t o t a 


1 3H, s) 


, 3. 2 8 - 3. 6 4 (2 H. m) , • 


4.0 0- 


4. 2 4 (1H, m) , 4. 


6 2 and 


4.7 4 


(total 1 H. s ) , • 


4. 6 4- 


5. 10 (1H, m) , 4. 


9 7 and 


5. 13 (total 1H, 


d, J = 


1 0. 6 — 


10. 9Hz), 6 


.6 0- 


7. 18 (7H, m) 









212 



WO 00/44770 



PCT/JP00/00444 



3ED-5 9 

2- (2-757-3- (4-7MD7irjW yDtf^7 = /) — N— (2 



- (3- t e r t -^Jl/-4-t KD^->7x-;i/) -l-^)V^)V) - 



R32 


R33 


R' 




H 


H 


Me 


-Ltel 






T2 1 : g 


V4 : g 


CMP I 
g 


TEA 
m 1 


THF 
m 1 


mm 

h r 


mm 




ttft 
g 


3.000 


4.350 


4.400 


6.00 


80 


5 


H:EA:MC 
5:1:1 


I-d5 


4.000 


182 








I-d5 : g 


Pd(0H) 2 : 
g 


Me OH 
ml 


mm 

h r 






g 


4.000 


0.400 


100 


1 


MC:Me:H 
10:1:1 


I-e5 


1.200 and 0.500 
(diastereomers) 


113 






I-e5 : g 


P5 : g 


NaBH 3 CN 
g 


AcOH 
m 1 


Me OH 
m 1 


mm 

h r 


mm 




iRIg 


1.200 


1.100 


0.490 


0.30 


30 


2 


H:EA:MC 
3:2:2 


I-f5 


0.730 


0.480 


0.628 


0.207 


0.3 


10 


2 


H:EA 
1:1 


0.620 
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SD-6 0 

mmm7 4 gr&) 

2- (2 -75/- 3 - (4-7MD7xZJW ^□tTJU7Sy) — N— (2 
- (3-ter t-»-4-k>'D+->7i^W - - 



IS 7 



ft** 


.TFA 


CH 2 C 1 






4ZS 


HP L Cm i n 


I-f5 : g 


m 1 


2 

m 1 


h r 


SHE 


g 




0.500 


2.00 


2 


1 


MC:M:H 
10:1:1 


0.320 


20.7 


0.113 


1.00 


2 


1 


CH:M:N 
300:10:1 


0.063 


20.4 



JRSO. 3 2 0 g (HPLC^ifB#W2 0. 7 m i n ) (Pft'&WC^T 
E I -MS (M + ) : 457 



1 H — NMR (CDC 1 3 ) : 6 0.73(3H, d, J=6.9Hz), 0.84(3H,d, J=6.9Hz), 1.08(3H,d, 
J=6.3Hz), 1.37(9H,s), L81~2.00(lH,m), 2.28-2.80(9H,m), 2.90-3.00(lH,m), 4.21-4.38 
(lH,m), 6.68(1H, d, J=8.2Hz), 6.83-7. 18(6H f m) 

WftO. 0 6 3 g (HPLC«J#«f|ISI2 0. 4m in) <0{t£«|lCO^T 
E I -MS (M + ) : 457 

X H — NMR (CDC 1 3 ) : 6 0.88 and 0.92(6H, d, J=6.9Hz), 1.14(3H, d, J=6.6Hz), 
1.390H, s), 2.00-2.10(1H, m), 2.18-2.44(3H, m), 2.84«2.96(4H, m), 3.63-3.75(lH ( m), 4.22- 
4.31(1H. m), 6..60(lH t d, J=6.8Hz), 6.86-7.26(6H, m) 
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1 

mmm 1 5 

2- ( (2-7S7-3- (4-7WQ7zrJW -fu¥M -N-*?)U7 
-N- (2- (3 - t e r t -7>;|/- 4 - t H D^->7xlJW -1 - 



^32 


R 33 


R* 








Me 


H 


Me 








114 






I-fB : g 


HCHO 
ml 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m 1 


mm 

h r 


®t& 




g 


0.400 


0.32 


0.093 


0.30 


10 


2 


H:EA:MC 




0.300 














3:1:1 


I-g5 




0.500 


0.380 


0.118 


0.10 


9 


2 


H:EA:MC 
2:1:1 


0.320 



I-g5 : g 


TFA 
m 1 


C H 2 C 1 2 

m 1 


mm 

h r 


mm 


g 


HPLC 
m i n 


0.240 


1.00 


1 


1 


MC:M:H 
10:1:1 


0.140 


23.0 


0.320 


2.00 


4 


1 


CH:M:N 
300:10:1 


0.226 


22.5 


*R*0. 14 0g (HPLCMW2 3. Omin) <B<L£*b£"3^T 





E I -MS (M + + 1) : 472 
'H-NMR (CDCI 3 ) :6 0.82(3H, d, J=6.6Hz), 0.93(3H,d, J=6.6Hz), 1.29(3H,d, 
J=6.3Hz), 1.38(9H,s), 2.03-2.80(llH,m), 2.20(3H,s), 3.00-3.14(lH,m), 4.33~4.40(lH,m), 
5.64(lH,d,J=7.7Hz), 6.68(lH,d,J=7.9Hz), 6.87(lH,d,J=7.9Hz)„ 6.95~7.18(5H,m) 
iRftO. 2 2 6 g (HPLC«JfB#r B 12 2. 5m i n) CDft^WC^T 
E I -MS (M + ) : 471 

'H-NMR (CDC 1 3 ) : 6 0.68 and 0.95(6H, d. J=6.6Hz), 1.15(3H,d, J=6.6Hz), 
1.37(9H,s), 2.01-2.17(lH,m), 2.21(3H,s), 2.32-2.49(4H,m), 2.64-2.72(3H,m), 3.08-3.10(lH,m), 
4.22-4.32(lH,q,J=2.5Hz), 5.60(lH,d,J=6.8Hz), 6.65 and 6.84(2H,d,J=7.9Hz), 6.94- 
7.00(3H,dd, J=6.3, 1 1.2 Hz), 7. 13-7. 18(2H,m) 
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B.D-62 

mmm 7 6 

2- (N-7-fe5f;t,- 2-75 7-3- (4-7MD7ii;W ^Ohf;U75 
/) -N- (2- (3 - t e r t-^-4-th'D^y7ir J lW 



R 32 


R33 


R' 1 


Ac 

-r*a c 


H 


^ Me 1 



I-f5 : g 



0.630 



Ac 2 0 
m 1 



3.00 



DMAP 
m 1 



0.21 



m 1 



4.50 



mm 

h r 



16 



mm 



H:EA:MC 
3:2:2 



I-h5 



iKfi 
g 



0.560 



IS 6 



I*h5 : g 


NaOH 
m 1 


MeOH 
m 1 


mm 

h r 






«fig 


0.540 


2.00 


4.00 


1 




I-i5 


0.430 


IS 7 








I-i5 : g 


TFA 
m 1 


C H 2 C 1 2 
m 1 


mm 

h r 




g 


HPLC 
m i n 


0.430 


2.00 

\ M -i- . - \ _ 


2.00 


1 


MC : M : H 
10:1:1 


0.185 


22.5 



H-NMR (CDCI3) :8 0.70(3H, d, J=5.6Hz), 0.84(3H,d, J=6.6Hz). 1.05(3Hd, 
J=6.6Hz), 1.37(9H,s), 1.78-1.96(2H,m), 1.90(3H,s), 2.43-2.74(4H,m), 3.07-3.32(2H,m), 3 46- 
3.56(lH,m), 3.59(1H, d, J=14.5Hz), 4.10-4.72(3H,n)), 4.71(2H,s), 6.18-6.22(2H,br), 6 63- 
6.78(2H,m). 6.95-7. 18(5H,m) . 
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^D-6 3 

2- ( (2-757-3- (4-7MD7HJI/) -fu MM 

5/) — N— (2- (3 - t e r t-7'fJl'-4-tFo^y7irjW - 1 - 

kFD^^f^xfW — N, 3-y^f^tSh'(D^ 



R 3 2 


R33 


R' 


Me 


Me 


CHoOH 



1M\ 



T2 3 : g 



V4 : 
g 



CMP I 
g 



TEA 
m 1 



THF 
m 1 



mm 

h r 



g 



0.928 



1.470 



1.497 



1.64 



39 



15 



H:EA:M 
2:3:1 



I-d6 



1.170 



18 2 



I-d6 : g 



Pd-C 
g 



M e OH 
ml 



mm 

h r 



1.170 



0.220 



25 



1 



I-e6 



0.836 



IS 3 



I-e6 : g 


P5:g 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m I 


mm 

h r 








0. 836 


0.997 


0.329 


0.28 


25 


1 


MC:M:H 
15:1:1 


I-fB 


1.200 


184 


I-f6 : g 


HCHO 
m 1 


NaBH 3 CN 
g 


AcOH 
m 1 


MeOH 
m 1 


mm 

h r 


mm 




«tg 


0.530 


0..400 


0.119 


0.10 


9 


2 


H:ACT 
2:1: 


I-g6 


0.341 



IS 7 



I-g6 : g 



TFA 
m 1 



C H 2 C 1 2 
m 1 



mm 

h r 



*5A 



g 



HPLC 
m i n 



0.225 



2.5 



CH:M:N 
300:10:1 



0.100 



24.3 



E I -MS (M + ) : 471 

: H-NMR (CDC 1 3 ) : 6 0.12, 0.79,0.84 and 0.98(6H, d, J=6.6-6.8Hz), 1.20(9H, s), 2.02- 
3.00(10H, m), 2.18 and 2.58(3H, s), 2.84 and 2.87(3H, s), 3.61-3.82(3H, m), 4.01-4.11 and 
4.89-4.97(lH, m), 6.52 and 6.63(2H, d, J=8.lHz) ( 6.72and 6.89(1H, d, J=7.9Hz), 6.93-7. 14(4H, 
m) 
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ID-64 

mmm 1 8 

2- (2-7S/-3- (4-7MD7I-JW -N-^^;U7°atf;i/75 
/) — N— (1-757^^-2- (3 - t e r t -7*)V- 4 - 1 Ko*<> 



R32 


R33 


R' 


Me 


H 


C H,NH 2 



T2 2 
g 



V4 : g 



CMP I 
g 



TEA 
m l 


THF 
ml 


mm 

h r 


mm 


$9 


«* 
g 


0. 8 
9 


1 3 


2 0 


MC : M : N 
10 0:3: 
0. 1 


1 - 
d 7 


1. 4 
0 



0. 89 



0. 90 



0. 92 



1 H — NMR (CDC 1 3 ) : 6 0. 80 ( 3 H, d, J = 6. 6 Hz) . 0. 91 
d, J = 6. 6Hz ) , 1. 37 (9H, s) . 1. 42 (9H. s) . 2. 00- 
(1H. m) . 2. 5 5 - 2. 9 0 (2H, m) . 3. 10-3. 30 (2H, m) . 
-4. 20 (2H, m) . 4. 80-4. 90 ( 1 H, m) , 5. 11 (2H, brs 
20-5. 40 (1H, m) . 6. 35-6. 50 (1H, m) , 6. 57 ( 1 H, 
7. 9Hz) . 6. 84 (1H, dd, J = l. 3. 7. 9Hz) . 7. 02 (1H 
Hz) . 7. 36 (5H, brs) 



(3H, 

2. 15 

3. 90 
) . 5. 
d, J = 

1. 3 



1M2 



I -d 7 : g 



Pd-C 
g 



M e OH 
m 1 



mm 

h r 



g 



1.4 0 



0.4 0 



4 0 



1 6 



I -e 7 



0. 89 



MC : M : N 

A , 10 0:5:0. 1 

'H— NMR (CDC 1 3 ) : 6 0. 56 ( 3 H, d, J =6. 9Hz) , 0. 8 8 (3H, 
d, J = 6. 9Hz) , 1. 38 (9H, s) . 1. 43 (9H. s) , 2. 10-2. 30 
(1H, m) , 2. 65-2. 85 (2H, m) . 3. 15-3. 35 (3H, m) . 4. 15 
-4. 30 (1H, m) , 4. 9 5-5. 0 5 (1H, m) . 6. 62 (1H, d. J = 7. 9 
Hz) . 6. 88 (1H, dd, 5 = 2. 0, 7. 9Hz) . 7. 01 (1H. d, J = 2. 0 
Hz) , 7. 4 3 (1H, d. J = 8. 3Hz) 



218 



WO 00/44770 PCT/JP00/00444 



ID-6 5 



mmm7 8 cat*) 

2- (2-757-3- (4-7Wn7x"W -N-^^U^D bTJP75 
y) — N— (1-757/^-2- (3-tert-7'fil/-4-kFo^> 

7 3.-)i) x^;u) -3-/f;i/^t$K(D^ 



IS 3 



{t£*J I 

-e 7 : 
g 



P5 : g 



NaBH 3 CN 
g 



AcOH 
m 1 



MeOH 
m 1 



h r 



A7A 



JRfig 



1.02 



1.0 7 



0.2 8 



0. 1 
5 



2 6 



1 



EA : H 
1 : 2 



I - f 7 



1. 4 
1 



1 



'H-NMR (CDC I 3 ) .6 0. 70 (3H, d, J = 6. 6Hz) 
d, J = 6. 6Hz) . 1. 37 (9H, s) . 1. 39 (9H, s) 
s) . 1. 8 0-2. 0 0 (1H, m) . 2. 2 0-2. 5 0 (1 H, m) . 2. 
0 (6H, m) , 3. 10-3. 40 (2H, m) . 3. 70-3. 90 (1 H. 
0-4. 30 (1H, m) . 4. 60-4. 80 (1 H. m) . 4. 95-5. 
m), 6. 60 (1H, d. J = 7. 9Hz), 6. 85-7. 30 (6H. m) 



8 2 (3H, 
44 (9H, 
6 0-2. 9 
m) , 4. 2 
10 (1 H, 



'MA 



- f 7 



I 

g 



0.7 5 



HCHO 
m 1 



0. 48 



NaBH 3 CN 
g 



0. 14 



AcOH 
m 1 



0. 1 
3 



MeOH 
m 1 



1 1 



h r 



EA : 

H 
1 : 2 



'H-NMR (CDC 1 3 ) : 0. 83 (3H, d, J = 6. 6Hz) 
J = 6. 6Hz) . 1. 36 (9H, s) . 1. 41 (18H, s) . 
OH, m) . 3. 10-3. 30 (2H, m) , 3. 60-3. 
4. 60 (1H. m) , 4. 6 0-4. 8 0 (1H, m) . 4. 
6. 10-6. 20 (1H, m). 6. 30-6. 40 (1H, 
= 7. 9Hz) , 6. 8 5- 7. 2 5 (6H. m) 



I-g7 



g 



0. 7 
6 



0.9 3 (3H, d, 
1. 9 0-3. 10 (1 

8 0 (1 H, m) . 4. 4 0- 

9 0 - 5. 0 5 ( 1 H. m) . 
m) . 6. 6 3 (1 H, d, J 
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^D-6 6 

mm 7 8 (mm*) 

2- (2-757-3- (4-7WD7xZW - N - /fJ^Q fcMl/7 5 
7) — N— (l-75;/^-2- (3- t e r 
5 7x~;W X3\>W -3-^f^t5^)S 



IS7 




TF A 


C H 2 C 1 2 


mm 






HPLC 


I-g7 : g 


m 1 


ml 


h r 




g 


m i n 


0.7 0 


1 0 


0 


1 


MC : M : N 


0.4 6 


17.7 










10 0:10:1 






E I -MS (M + ) : 4 8 6 










] H~NMR (CDC 1 3 


) : 6 0*. 8 3 (3H, d, J = 6. 6Hz) , 0. 95 (3H, 


d, J = 6. 6Hz) , 


1.3 9 (9H, 


s), 2. 00-2. 90 (10 H, m), 


2.19 


(3H, s) . 


2. 95- 


-3. 10 (IH, m) , 


4. 2 0-4. 3 5 


(IH, m), 


6.0 6 


(1H, d. J 


= 8. 3Hz) . 6. 6 2 (IH, 


d, J = 7. 9Hz) . 6. 87 


(IH, d 


d. J = l. 7, 7. 9 Hz) , 6. 94-7. 15 (5H. m) 







m&m i o i ~ 1 2 1 «7+-a 3 tc^-px. mm 121-m 

&4\Z'&iX, iM113 2im-A5l:foT, i»Jl 3 3~1 3 5tt7, 
10 *-A 6 fcflteT, 1 3 6 teX^-A 7 KftoT. MMM 13 7 «7*- 

A8l:fcT, ^l«13 8~l6 5m-A9l;fcT. $Sfi09l 6 
IX 1 7 6 teX*-A 1 0 IZfoT, fU£0J 16 7-171 «7^-A 1 1 (Cfto 
T, tmWl 7 2^«k7jl 7 3tt7^-Al 2tfoT, 17 414**- 

A 1 3 K^T, ^J&fll 17 5 «**-A 1 4 Kot, USS^I 1 7 7 ~ 1 7 9 
15 «7*-A 1 5 KftoT* l 8 0 kU*-A 1 6 «^T, H&ftl 1 8 1 

*5«ktf 1 8 2(47*- A 1 7«oT, 1 8 3tt7*-Al 8£ftt>TM 

Stfifll 10 1-13 7 K:fett$*H#©«ifta*aC ■- 2 tC^Tc 
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C-2 

1 0 1-1 3 7<DX&+tR# 

l-Bu 




Tl: R33=H, R34=H 
T3: R33=H, R34=Et 
T6: R33=Me, R34=Et 
T9: R33=Et, R34=Et 
T10: R33-H, R34=n-Pr 
T11:R33=H, R34=i-Pr 
T12: R33=Me, R34=c-Pr 
T16: R33=n-Pr, R34=H 




T13 




T14 




co^t 



R 32 O 

VI: R32=Me 
V2: R32=Et 



Me O 



OMe 



V3 




Pl:PG=Boc, R31=H 
P2: PG=Boc, R31=Me 
P3: PG=Z, R31=Et 
P4: PG=Z, R31=H 
P5: PG=Z, R31=Me 
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1 6 

&iI*l?8#T3, T9®^ 



tBu 



tBu 



tBu 



f MeOH 
H 2 N'V ReacUom h 2 N' 

O 




H 2 N-Et 




•OH 



O 



Et O 



Tyr(3-tBu)-OMe 



T3 



#a*w#T 3 , t 9 <D&imz&rF\zmiT&. 

IS 1 ) T 3 <75-&fiJt 
fk^ttTyr (3- tBu) -0MeO^^y-;W»«C 7 0%X3\H,7S> 

IS 2 ) T 9 ®<&j£ 

<fc£ttT3, acetaldehyd e y-Jl/g^fcftJJTFTN aBH 
3 CN^^|;|TIL N a HCO s *»«*Jni>lSJC gJSifc 

ISH^iSE— 1 ll^To HE — 1 tw&ViT. TReaction lj , 
Reaction 2 J fcftt-tft-fnig 1 . Ig 2&££. TReact 

ion t imej UTOf^, ^Column sol. jll A^iffl 
(-> , J*yj^a-7h^77>f-tJ;5lif»tffl^fc8ttttJ»a) rp r o d 

uc tj »4ferittt*, TAmoun tj tt£fiJc*$J0iKft£, ^-tt^nST. 
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m.E- 1 

PkM^tiMt T3: 1Vr(3-tBu)-NHEt RZt T9:N-Et-Tyr(3-tBu)-NHEt 



Reactionl 


Tyi(3-tBu>OMe 
(E) 


Bhyl amine 
(ml) 


MeOH 
(iri) 


Reaction time 

<w 


Column sol. 


Product 


Amount 
(g) 


14.000 


168.00 


56.00 


18 


nHx:EA=l:l 


13 


12.810 


Reaction! 


Compound 
13(g) 


CH3CHO 
(ml) 


NaBH 3 CN 
(g) 


MeOH 
(iri) 


Reaaion time 
(hr) 


Column sol. 


Amount 

(g) 


12810 


298 


3.350 


100.00 


0.5 


MCMeOH 
=20:1 


&130 
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1 7 

#a+WK*T6. T10. Til, T12, T13©^ 



*at»IW*T6. T10. Til, T12, T130&^-A 



tBu 



tBu 



tBu 




.OBn 



H 2 , Pd Catalyst 



MeOH 
Reaction2 



R M O 




.OH 



I-a(2)~(6) 



76,10,11,12,13 



±ER/S7,*-A \Z&VZ R 3 3 fcitfR 3 4 3|E - 2 ~ E - 6 ICtS LfeutJgSSrSftf 



Z-N-Me-Tyr (O-Bn, 3-tBu) -OH, XWod$JM 
- h©THFjW&teNMM*tt««T«#U 7;WP75 >©THF»tt* 

Jn^fco &]smz*.&in%.it&, w&tx-w&tomis, mi-km^-cm^u $s 

^^77^ (>>U*y;W Tfll^bT I - a (2) ~ (6) 



i -a (2) ~ (6) <D**y-)mm\z*mw7i?v j*-m*t&mx.* * 

10, Til. T12, Tl 3£&&. IS^^E-2~E-6H^-To 



181) 



112) 
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IE-2 
*ffl«P WMfrT 6 

N-Me-Tyr (3-tBu) — NHE t 



R33 


KM 


MS 


Et 


FteactLm 1 


ai.3-tsu)-ai 
(g) 


Ethyiarrine 
(nil) 


OCCfeEt 
(ml) 


WW 

(ml) 


(ml) 


Reactkn 
tine 
(hr) 


Colum 
sol. 


Protixrt 


Anxnt 

(g) 


11.300 


118.80 


3.40 


3.90 


230.00 


6 


nHx:Bl 
=2:1 




8.400 




COTpOLIXl 

(g) 


Pd{CH) 2 

(g) 


MeCH 
(ml) 


Reacticn time 
(hr) 


Coliim sol. 


Amount 
(g) 


6.200 


0.600 


120.00 


3 


IC:MeCH =20:1 


3.600 



SE- 3 
#aflBK*T 1 0 

Tyr (3-tBu) -NH-n-Pr 



R33 


R34 


H 


n-Rr 


Rpan-im 1 


Z-TWfe-7yr<0- 
&3.3-tfiu)-CH 

(g) 


n- 

Pcqpylanine 
(tril) 


(ml) 


(ml) 


7HF 
(ml) 


Reaction 
tine (hr) 


Odium sol. 


ErodJCt 


.ftmount 

(g) 


1.100 


1.40 


0.57 


0.66 


30.00 


2 


=1:3:1 


I-a<3) 


1.150 


rteactzixn 2 


Ocnpoud 
I-a(3) (g) 


M(CH) 2 

(g) 


MeCH 
(ml) 


Raactim time 
(hr) 


Cbhim sol. 


Arcunt 

(g) 


1.150 


0.200 


30.00 


2 


MZ:MeCH =20:1 


0.580 
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m.E-4 

*ffl1»W#T 1 1 

Ty r (3- t Bu) -NH- i-Pr 



R33 




H 


i-Pr 


Reamonl 


ZrN*M>Tyi(0 
Bv3-tRi>OH 

(9) 


i-ftcpyi amine 
(rrl) 


aocxB 

(ni) 


NMM 
(ni) 


THF 
(ni) 


Reaction time 
(hr) 


OMurmsol 


Product 


Amxut 


1300 


0.72 


054 


0.46 


15.00 


0.6 


nHx£AF21 




1.200 


Reaaion2 


Cbnpound 


® 


fvfcCH 
(iri) 


Keaaiontirre 
(hr) 


Gblurmsol. 


Amxut 

(0 


1.200 


Q500 


3aoo 


3.5 


EAM£H=201 


a660 



HE — 5 
*a*WflsT 1 2 

N-Me-Tyr (3-tBu) -NH-c-Pr 



R33 


KM 




oPr 


Ftorirn 1 


Bi,3-tfiU)-CH 

(g) 


aniiE (ml) 


(ml) 


(mL) 


(ml) 


tiire (hr) 


Cblurn 
sol. 


Product 


Arnxit 
(9) 


1.000 


1.20 


0.46 


0.40 


30.00 


2 


=1:3:1 


I-a(5) 


1.050 




OarrpoLTd 
I-*(5) (g) 


(g) 


MfeCH 
(ml) 


(hr) 


OiliTm sol. 


Anxnfc 

(g) 


1.060 


0.200 


30.00 


2 


M^4CH=20:1 


0.500 
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^E-6 

*I^WT 1 3 

(2S)-3-[3-(tert-butyl)-4.hydro^ 



R33 


R34 


Mb 


rtnrpholine 


Reaction 1 




Z-N-Me-Tyr(0- 
&i,3-tBu)-CH 

(g) 


marpholiue 

(g) 


ClODjEt 

(mi) 


(na) 


THF 
(ml) 


Reaction 
tine 
(hr) 


Colum 
sol. 


Product 


Amount 

(g) 


1.200 


0.660 


0.27 


0.42 


15.00 


20 


nHx:EA 
=1:1 


I-a(6) 


1.200 


Rpan-i.cn 2 












Carpound 
I-a(6) (g) 


Pd(CH) 2 

(g) 


MeCH 
(ml) 


Reaction tine 
(hr) 


Colimn sol. 


■Amount 

(g) 


1.200 


0.300 


20.00 


20 


M2:MeGH =20:1 


0.600 
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1 8 

t-Bu t- Bu t " Bu 




Boc-Piperazine 



2. JL^OH aCXD2Et.NMM.THF 2. M A^N N-Boc MC Z. k A,N NH 

N T Reactionl V Y w Reaction2 n Y 

Me O Me O Me 0 

Z-N-Me-Tyr(Q-Bn, l-a(7) i-b(7) 

3-tBi iVQH 

t-Bu 

OBn 





CISQ 2 Me H 2 ,Pd Catalyst 

TEA.MC z -n-V N \ N- s 92 Me MeOH * ^A^N N-SOjMe 

Reaction3 m b o Reaction ^ e » 

10 I- C (7) T14 



IS1) 

1 7 ©IS 1 ©#i6fc ioTftfift I - a ( 7 ) fcfcfc. 

15 IS 2) 

it&fy) I - a (7) 05?^DO^^>»«K:MTTTFA*lPiL, £ 

•llfc8$**7A^D7h^57-f (->U*yjW TffS3LT I -b 
20 (7) *mz. 

IS 3) 

fc-&4fel-b (7), C 1 S0 2 Me<DiS2na*$>®mzifc2$T 
TTE A€:Jnx.. ilSTSfflfc EJ5S«fc7K£*DA, BKx^TttHi 
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X I - c ( 7 ) Sfcfc. 
Ig4) 

###| 1 7 ©Ifi 2 (D^m\Z^-oXit^T 1 4 £f#fc. tt**«E- 7 IZtx 
f. 

&m*m#T i 4 



(2S)-3-[3-(tert-butyl)-4-hydroxyphenyl]-2-(methylamino)-l-[4-(methylsulfonyl) 
piperazineyl]propane-l-one 



Reaction 1 




Z-N-Me-Tyr(0- 
Bn.3-tBu)-OH 
(9) 


Boc- 
piperazine 
<9) 


ClOOiEt 
(ml) 


NMM 

(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(9) 


1.500 


0.700 


0.36 


0.42 


15.00 


20 


nHx:EA=l:l 


I-a(7) 


1.900 


Reaction 2 








Compound 
I-a(7) (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time 
(hr) 


Column sol. 


Product 


Amount 
(9) 


1.900 


5.00 


20.00 


4 


MC:MeOH=20:l 


I-b(7) 


1.400 


Reaction 3 






Compound 


CISOjMe 


TEA 


MC 


Reaction 


Column 


Product 


Amount 


I-b(7) (g) 


(ml) 


(ml) 


(ml) 


time (hr) 


sol. 


(9) 


1.400 


0.46 


0.82 


20.00 


2 


MC:MeOH 
-20:1 


I-c(7) 


1.500 


Reaction 4 






Compound 
I-C(7) (g) 


Pd(OH) 2 
(9) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(9) 


1.500 


0.300 


20.00 


20 


HC:MeOH -20:1 


0.900 



229 



WO 00/44770 



PCT/JPOO/00444 



##0J 1 9 
*a+M#T 1 5 <D£& 



5 #jM»WH*T 1 5 O&fifcT^-A 



t-Bu 



t-Bu 





Me 0 



Me 0 



v MeOH 
c^S' Reaction2 



H 2 , Pd Catalyst 



T15 



10 Igl) 

it&Wl I - b (7) , 2-7'D ; E»gX5 1 JHXfMy^PP^^> 

15 TfflSLTI-a (8) 

IS 2) 

#% #J 1 7 ©IS 2 O^ffiTft^T 1 5 mtz. I£3I£SE - 8 (C^f o 
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£E-8 
*a*M#T 1 5 

Ethyl 2-(4-{(2S)-3-[3-(tert-butyl)-4-hydroxyphenyl]-2-(methylamino)propanoyl} 
piperazinyl)acetate 



Reaction 1 


Gonpound 


Bhyl bromo 
acetate(ni) 


TEA 
(iri) 


MC 
(iri) 


Reaction time 
(hr) 


Column so!. 


. Product 


Amount 
(g) 


0.970 


030 


0.40 


17.00 


4 


nHx:EA^:l 


I-a(8) 


1.000 


Rcadion2 


Compound 
I-a(8)(g) 


to 


NfeOH 
(iri) 


Reaaion time 
(hr) 


Amount 

<g> 


1.000 


0300 


16.00 


1 


a643 



10 



il 2 0 

£»*W#T 1 6 CQ^fiX 

tBu 

OH 

CH 3 CH 2 CHO 




NaBH 3 CN, MeOH 
Reaction 




T16 



15 #a*M#T 1 6 (D%&mz\xr\zmm-?z>. 

{k&®Tl<D*9 J-frmWtiZ-JuttyTfr^t K£in*. SST3 0#W 
N a BH 3 CN^rJDA, 2B*H«#Lfc. gJE8tfcffiftlNH 4 C 1 
*»SE&UnA. »ttx^;UTttttiL, fi»*ttokTfti*U H***"^*^ 

20 U *y;W TJfSS! LTT 1 6 tt*£*E - 9 IC^fo 
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^E-9 
Xm^fflfcT 1 6 
N-Pr-1Vr(3-tBu)-NH 2 



Reaction 




Compound Tl 
(g) 


CH 3 CH 2 CHO 
(ml) 


NaBH 3 CN 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(6) 


4.000 


1.34 


1.170 


70.00 


2 


nHx:EA=l:2 


1.580 



x^-a 3 (3, mmm 101-121 o^7,+-A^-ro 



3 : mmm 101-121 <d^^x^-a 



tBu 

Z OH +HN^V N R 34 THF 

«33 O Reactioni 



tBu 

OH 

H H 2 . Pd Catalyst 




tBu 



^OH 



/\ "33 O 



MeOH 
Reaction2 



Vl,2 T3,6,9,1(M5 



I-al01~121 



^2 9 f H 
R 33 o 

I-bl01~121 



P1~5 
CMPI, Et 3 N^ 

Reaction3 



R32 0 



R31 O ^ R33 O Reaction4 R 3t O ^ R33 O 



I-Cl01~121 

±IH&/S**-AK&tt£R 31 , R 32 , R 23 ^ZSR Z4 ^ SD-101- 
D - 1 2 1 \Z7jkLtcm&m$:MmtZ>o 



iii) 
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A^D?h^7^ (->U*y;W TffiSLTI-al 0 1-12 1 
Ig2) 

ft:** I - a l 0l~i 2 i©^^y-;^«tPd/c*Jp>t, 

2*>7 n-?b 4 iWtoVM T«»LTMl-bl01-121*» 
fc. 

IS3) 

10 it** I -b 1 0 1-1 2 1, te**P l-5&tfCMP KOTHFfcfcfc 
0 1-12 1 

15 

I§4-a) 

ft**I -c 1 0 1-1 2 lOy^DD/^^lcOTt'TFAJMl 
SJr^l;l§?nNaHC0 3 7K^5-JnA*fnL, ^dd/^> 

It4-b) 

ft**i - c 101-12 io^^y-;wstt»iPd/csfcttPd (oh) 

25 2 £iP;i, **£H&TTMTlI#Lfc. Pd/C*fcttPd (OH) 2 £jt 
&&£ME®3®L£8l$££7A;7nv b#77<{ (->U*y;W T 

3 KftoT*fJiSftftft:*«©ftSUi||ft , SD- 1 0 1-D- 1 2 
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1 \Z7JKbTZo 



iD-10 1 

nmm 1 o 1 

Phe(4-F)-N-Me-Val -Tyr(3-tBu)-NHEt <D£&L 



R31 


1 R32 


R33 


R34 


I H 


I Me 


H 


El 


Reaction 1 






Compound 
T3(g) 


Compound 

vi(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hi) 


Column sol. 


Product 


Amount 
(g) 


3.000 


3.000 


4.350 


3J0 


60.00 


20 


nHx:EAsl:l 


I-al0l 


5.220 


Reaction2 










I-alOl(g) 


Pd(OH>2 
<*) 


MeOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.500 


0.450 


45.00 


20 


MCMeOH 
=20:1 


I-blOl 


2.200 


Rcaaion5 






Compound 
I-bl 01(g) 


Compound P4 
(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(B) 


0.600 


0.500 


0.600 


0.50 


15.00 


20 


nHx:EA=l:l 


I-clOl 


0.830 


Rcaction4-b 








Compound 
l-clOl(g) 


Pd(OH)2 


MeOH 
(ml) ! 


Reaction time 
(hi) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.830 


0.100 


10.00 


20 


MCMeOH =10:1 


0.170 


18.42 


ESI-MS(M*+1): 557 




lH-NMR(CDClj): 6 0.59-1 ,05(9H,m), 1.37(9H, s), 2.25-2.39(lH, m), 2.58-3.24(9H, m),3.58-3.97(2H,m), 4.44-4.62(1 H.m), 5 J9- 
5.77(1 H,m\ 6.60-7.72(8H,m), 9.03 and 9.06(1 H. d. J=7.9Hz) 
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WO 00/44770 



PCT/JP00/00444 



SSD- 1 0 2 

mmm i o 2 

N-Me-Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Me 


Me 


^ H 


El 


Reaction 1 


Compound 
*B(g) 


Compound 
Vlfe) 


CMP1 


TEA 
(ml) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


3.000 


3.000 


4350 


3.30 


60.00 


20 


nHx:EA=l:l 


I-al02 


5.220 


Reaction2 


Compound 
l-al02(g) 


PdCOH^ 
fe) 


MeOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 


4300 


0.450 


45.00 


20 


MCMcOH =20:1 


1-0102 


2200 


Reacrion3 


Compound 
l-b!02(g) 


Compound 
P2(g) 


CMP1 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


1.000 


1.000 


1310 


0.72 


20.00 


20 


nHx:EA=l:l 


1-C102 


1360 


Reaction4-a 


Compound 
I«cl02(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(e) 


HPLC 
min 


1300 


1.70 


10.00 


4 


MCMeOH =10:1 


028 


18.73 


ESI-MS(M*+1): 557 


1H-NMR(CDC1 3 ): (two roiamers) 6 0.57, 0.79, 0.92 and 1.00(9H, d and m, J=6.3-6.8Hz), 1.34and 13S(9H, s), 225, 240 and 238, 
2.65(6H, s), 2.05-2.40(lH, m), Z67-3.25(6H, m), 335 nad 3.68(lH,m), 3.84, 4.40 and 4.55<2H, d and m, J=10.9Hz), 5.56 and 
5.72(lRm), 6.65-7.17(8H,m), 9.15 and 9.18 (1H, d, J=&2Hz) 
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WO 00/44770 



PCT/JP00/00444 



«D- 1 0 3 

nmm i o 3 

N-Et-Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHEt 



R31 


R32 


I R33 


R34 


El 


Me 


1 H 


El 


Keactianl 








Compound 
13(g) 


Compound 

vi(g) 


CMPI 
(g) 


JHA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


3.000 


3.000 


4350 


330 


60.00 


20 


nHx:EA=l:l 


I-al03 


5.220 


Reaction2 












Compound 
! I-al03(g) 


Pd(OH) 2 


MeOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 

fe) 


4.500 


0.450 


45.00 


20 


MCMeOH =20:1 


I-M03 


2.200 


Rcaction3 










Compound 
I-bl03( g ) 


Conpound 
P3(^) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.670 


1.050 


037 


20.00 


20 


nHx:EA=l:l 


Ik:103 


0.800 


Reaction4-b 










Compound 
I-c103(r) 




MeOH 
(ml) 


Reaction lime 
(hi) 


Column sol. 


Amount 
(g) 


HP 

mi 


LC 
n 


0.800 


0.100 




10.00 


20 


MCMeOH *10:1 


0220 


19.27 


ESI-MS^+l)^] 




lH-NMR^uu* (two rotamers) 6 0.42-1.20(121^), 135 and 1.39(9H, s% 205-226<lH, m), 231-254<1H. m),240 and 
2.50(3^5), 262-3.26(6rim), 3.62-3.80(1 H,m),434.4.58(lHrn), 5.79-5.87(lH, m), 6.60-7.04(7H, m) 
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WO 00/44770 PCT/JP00/00444 



£D- 1 0 4 

mmm i o 4 

Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


H 


Mc 


Mc 


El 


Reaction 1 






Compound 
TS (g) 


Compound 
VI (g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2.500 


3.570 


3.440 


250 


90.00 


8 


nHx:EA=l:2 


I-al04 


4.200 


Reaction2 








Compound 
I-al04 (g) 


PoVC 
(£) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column so!. 


Product 


Amount 
(g) 


4.200 


0.400 


75.00 


5 


MOMeOH «20:1 


I-D104 


3.900 


Reaction3 




Compound 
I-bl04(g) 


Compound 
P4 (g) 


CMPI 
(fi) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 


1.600 


1300 


0.90 


30.00 


18 


nHx:EA=l:2 


I-C104 


0.920 


Reaction4-b 






Compound 
Ncl04(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(e) 


HPI 

mi 


X 
n 


0.920 


0.100 


10.00 


3 


MQMeOH-20:l 


0210 


19^7 


ES1-MS(M*+1): 557 


IH-NM^CDCla): (two rotamere) 6 0.56, 0.77, 0.79 and 0.92(6H, d, J=6.4-6.7Hz), 1.0M.12(3H, m), 1.38 and 1.33(9H s), 219- 
268(2H, m), 252 and 283(3H, s), 268-3.42(4ri m), 3.00 and 3.02(3H, s),3.65-3.87(lH, m), 4.90-5.11 and 535-5.47(2H, m), 5.95- 
6.08(1H m), 636 and 6.62(1H, d, J=7.8-7.9Hz), 6.68-7.16(6H, m) 
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WO 00/44770 



PCT/JP00/00444 



1 0 5 

%mm i o 5 

N-Me-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Mc 


Me 


Me 


Et 


Reaction 1 


Compound 
T6(g) 


Compound 
VI (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2.500 


3.570 


3.440 


230 


90.00 


8 


nHx:EA=l:2 


I-al05 


4.200 


Rcactkm2 


Compound 
I-alQ5(g) 


P(VC 
(g) 


MeOH 
(mJ) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.200 


0.400 


75.00 


5 


MCMcOH =20:1 


1-5105 


3.900 


Reaction3 


Compound 
I-bl05(fi) 


Compound 
P2(6) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1300 


1.480 


1300 


0.90 


30.00 


18 


nHx:EA=l:2 


I-C105 


1.020 


ReacUon4-a 


Compound 
I-cl05(g) 


TFA 
N) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPir 

non 


1.020 


2.30 


23.00 


6 


MOMeOH=20:l 


0300 


20.213 


ESI-MSCM^+l^STl j 


lH-NMRCCDO^ (two roumers) 6 0.63, 0.8a 0.81 and Q.92(6H, d, J=6.4-6.9Hz), 1.0G(3H, t, J=7.3Hz), 134 and 139(9H, s), 2.13- 
233(1H, m\ 222 and Z25(3H, s\ 253 and 2.82(3H s> 254(1 H, s), 2.60-2.70(2H, m), 2.74-2.90(lH, m), Z95 and 3.06(3a s)3.45 and 
3J9(1H, U J=5-6\8HzX5.07 and 5.15(1H, d, J«=l0.6-l0.9Hz), 5.05 and 538(1H, dd, J=8.1-9.3, 6.1-6.8Hz), 6.0(1H, t, J=5.0Hz),6.40 and 
6.61(1H, o\ J=8.0Hz), 6775(3H, m), 7.02-7.18(3H, m) 
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WO 00/44770 PCT/JP00/00444 



£D- 1 0 6 

$mw i o 6 

N-Et-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


El 


Mc 


Mc 


El 


Rcaaionl 






Compound 
T6(g) 


Compound 
VI (g) 


CMPi 
(g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1500 


3.570 


3.440 


230 


90.00 


8 


nHx:EA=l:2 


I-al06 


4.200 


Rcaction2 








Compound 
l-al06(g) 


Pd/C 
(8) 


McOH 
(ml) 


Reaction 
• time (hr) 


Column sol. 


Product 


Amount 


4.200 


0.400 


75.00 


5 


MC:MeOH= 20:1 


1-O106 


3.900 


Readion3 




Compound 
l-bl06( fi ) 


Compound 
P3(g) 


CMPI 
(?) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amounl 
(?) 


1300 


1.740 


1.300 


0.90 


30.00 


15 


nHx:EA=l:2 


J-C106 


1.050 


React ion4-b 








Compound 
I-cl 06(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
time (hi) 


Column sol. 


Amount 
(g) 


HP 
m 


LC 
in 


1.050 


0.100 


14.00 


3 


MCMeOH= 20:1 


0.200 


20.950 


ESI-MS(M%-1):585 


lH-NMR^CDOj): (two rotamers) 6 0.65, 0.79, 0.8 and 0.91(6H, d, J=6.0Hz), 0.9M.08(6H, m),134 and 1.39(9H, s), 231- 
2.38(2H, m), 2.46-Z59(2H, m), 2.61-2.9{2H m%ZS and 2.75(3R s),2.96 and 3.O60H. s), 3.17-3.46(2H, m), 335 and 3.68(1R U 
J=7.0Hz), 5.01-536(2ri m), 5.97-6.0(lli m), 6.41 and 639(1H, d, J=8.0Hz), 6.79^6.98(38, m), 7.04-7.17(3H, m) 
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WO 00/44770 



PCT/JP00/00444 



ID-10 7 

mmm 1 o 7 

Phe(4-F)-N-Me-Val-N-Et-'IVr(3ttBu)-NHEt 



R31 


R32 


R33 


R34 


H 


Me 


El 


El 


Reaction 1 






Compound 
T9(g) 


Compound 
Vl(g) 


CM PI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(8) 


6.000 


16.300 


26.200 


14.30 


30.00 


15 


nHx:EA=2:l 


l-a!07 


3.030 


Reaction2 








Compound 
l-al07(g) 


Pd(OH) 2 
(8) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


8.000 


1.200 


50.00 


15 


MCrMeOH * 10:1 


I-D107 


5.000 


Reaction3 






Compound 
l-b 107(g) 


Compound 
P4(g) 


CM PI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaciior. time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.815 


0.606 


0.40 


30.00 


18 


nHx:EA=l:2 


I-C107 


1.040 


Reaction4-b 








Compound 
I-cl07(g) 


Pd/C 
(B) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HP 
m 


LC 
in 


1.047 


0.156 


20.00 


3.5 


MC:MeOH=20:l 


0.252 


21.09 


ESI-MS(M*4l):571 


lH-NMR(CDCI 3 ):(two rotamers) 6 0.74, 0.80 and 0.92(6H. d, J=7.0-7.9Hz), 0.97-1.20(6H. m),1.32 and 1.36(9H, s), 2.20- j 
3.13(5H, m). 2.74 and 3.05<3H, s), 3.I5-3.35(3H, m), 3.35-3.95(3H, m), 4.92-5.10(2H, m), 6.44 and 6.73<1H, d, J=8.8Hz), 
6 .5 0(3/5 H, m), 6.75(3/5H, dd, J=7.9, 1.7H2), 6. 90-7.29(29/5 H, ro) 
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WO 00/44770 



PCT/JPOO/00444 



HD— 1 0 8 

mmm i o 8 

N-Me-Phe(4-F)-N-Me-Val-N-Et-Tyr(34Bu)-NHEt 



R31 


R32 


R33 


R34 


Me 


Me 


El 


Et 


Reacttonl 






Compound 
T9(g) 


Compound 

vi(g) 


CMPi 
(6) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


16.300 


26.200 


14.30 


30.00 


15 


nHx:EA = 2:l 


l-a!08 


3.030 


Rcaciion2 






Compound 
l-a!08(g) 


Pd(OH) 2 

(B> 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


8.000 


1.200 


50.00 


15.00 


MC:MeOH » 10:1 


I-O108 


5.000 


Reaciion3 








Compound 
I-bl 08(g) 


Compound 
P2(8) 


CMPI 
f P ) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(?) 


1.022 


1.130 


0.966 


0.70 


20.00 


19 


nHx:EA=l:2 


1-C108 


1.590 


Rcaciion4-a 










Compound 
!-c 108(g) 


TFA 

(ml) | 


MC 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Amount 
(g) 


HPLC 
roin 


1.590 


1.80 


10.00 


3 


MC:McOH «20:1 


0.251 


21.54 


ESI-MS(M*+l):585 




lH-NMR(CDCl 3 ):(two rolamcrs) 6 0.78-0.90 and 0.95(6H, m and d, J=7.9Hz), 0.97-1. 10(3H, m), 1.10 and 1.22<3H, m),131 
and 1.39(9H, s), 2.21-2.25(3H, s), 2.19-2.40(1H, m),2.55-3.35(7H ( m), 2.69 and 2.72(3H t s). 3.42-3.75(3H, m),4.95-5 10(1H 
m),5.12(lH, d, J=l0.6Hz),6.44 and 6.58(1H, d, J=8.8Hz), 6.50(3/5H,m), 6.79(3/5H, dd. J=8.1, 2.5Hz), 6.88-7.00(1 2/5 H. m) ' 
7.05-7.20(12/5H, m) 7.27(1H, brs) 
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WO 00/44770 PCT/JPOO/00444 



iD- 1 0 9 

nmm i o 9 

N-Et-Phe(4-F)-N-Me-Val-N-Et-1Vr(3-tBu).NHEt 



R31 


R32 


R33 


R34 


El 


Me 


El 


El 1 


Reaction! 






Compound 
T9(g) 


Compound 
Vl(g) 


CMPI 

(g) 


IHA 

(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


I 16300 


26.200 


1430 


30.00 


15 


nHx:EA=2:l 


l-al09 


3.030 


Reaciion2 








Compound 
l-al09(g) 


Pd(OH) 2 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


8.000 


1.200 


50.00 


15 


MCMeOH = 10:1 


l-b!09 


5.000 


Reaction3 






Compound 
I-bl09(g) 


Compound 
^(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.819 


0.606 


0.40 


16.00 


IS 


nHx:EA=l:2 


I-cl09 


1.000 


Reaction4-b 






Compound 
I-cl09(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPL 

mi 


jC 


1.000 


0.150 


20.00 


15 


MO.MeOH =20:1 


0.127 


21.920 


ESI-MS(MVl):599 


lH-NMR(CDCIj):(rwo rotamcrs) 6 0.78-0.88 and 0.92(6H, m and d, J=7.4Hz), 0.98-1. 18(6H, m), 1.20(3H t q, J=6.4Hz), 134 and 
138(9H, sX 2.20*2.43(2H, m),2.43-3.35(8H, m),2.68 and 2.80(3H, s), 3.42-3.7S(3H, m), 4.90-5.12(lH, m), 5.12<1H, d 
J=10.6Hz), 6.42 and 6.58(1H, d, J=l5.3Hz), 6J0(l/3H,m), 6.80(2/3H, dd, J=8.8, 2.1Hz), 6.85-7.00(3H, m),7.05«7. 17(1 0/3 H 
m),730(2/3H, brs) 
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WO 00/44770 



PCT/JP00/00444 



SD- 1 1 0 

nmm i i o 



Phe(4-F)-N-Et-Val -Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


H 


El 


H 


El 


Reaction! 


Compound 

■n (g) 


Compound 
V2 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


I-all0 


9.540 


Reaction2 




Compound 
I-all0(g) 


w 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(?) 


6.000 


0.600 


60.00 


20 


MCMeOH=20:l 


1-bllO 


3370 


Reaction3 


Compound 
I-bll0(g) 


Compound 
PI (g) 


CMPI 
(?) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

oo 


1.200 


UOO 


1000 


1.00 


20.00 


20 


nHx:EA=l:l 


1-cllO 


0.400 


Reaction4-a 




Compound 
l-cll0(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.400 


0.60 


3.00 


4 


MCMeOH=20:l 


0.200 


20.25 


ESI-MS(Nr+l):557 ! 


lH-NMR(OXl 3 ): 6 0.62- 1.1 6(1 2H,m), 138(9H, s), Z25-2.45(1H, m), 2.62-3.86(9H m)3-92 and 3.95(1H, d, J=m0Hz), 4.44- 
5.56(1H, m), 5.67-5.90(lH, m), 6.60-7.20(7H, m),9.Q5 and 9.08(1H d, J=7.8Hz) 
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WO 00/44770 



PCT/JP00/00444 



1 1 1 
MMM l 1 1 

N-Me-Phe(4-F)-N-Et-Val-^r(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Mc 


a 


H 


1 El 


Read ion 1 


Compound 
T3 (g) 


Compound 
V2 (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


6.000 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


I-alll 


9.540 


React ion2 


Compound 
I-alllfe) 


PdfOH), 
(?) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Produa 


Amount 
(R) 


6.000 


0.600 


60.00 


20 


MO MeOH =20:1 


I-blll 


3.570 


Reactions 


Compound 
I-blll(g) 


Compound 


CMPI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


1.000 


1.600 


2000 


1.00 


20.00 


20 


nHx:EA=l:l 




0.400 


React ioo4-a 


Compound 
I-clll(g) 


TFA 
(ml) 


MC 
H) 


Reaction time 
(hi) 


Column sol. 


Amount 
(g) 


HPIX 
min 


| 0.400 


0.60 


3.00 


4 


MCMeOH=20:l 


0.300 


20.77 


ESI-MSfM+l): 571 ~~| 


lH-NMR(aXlj): (two rotameis) 6 0.67 and 0.80-1. 16(12* d and m, J=6.8Hz), 1.37(9H, s), 230(3H, s), 235-239(lH, m), 
279-3.22(8H, m), 3.53-3.59(lH, m), 4.0M.15(1H, m\ 439^.46(1H, m), 5.73-5.77(lH, m), 6.61 and 6.64(1H, d, }=&2Hz\ 
6.84-7.19(61* m) 
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WO 00/44770 PCT/JP00/00444 



SD- 1 1 2 

nmm i i 2 

N-Et -Phe(4-F)-N-Et-Val -TVrtf-tBiO-NHEt 



R31 


R32 


R33 


F R34 


Et 


a 


H 


Et 


Reaction 1 






Compound 
T3 (g) 


Compound 
V2 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(S) 


6.000 


6.240 


8.700 


6.60 


120.00 


20 


nHx:EA=l:l 


I-all2 


9.540 


Reaction2 










Compound 
I-all2( K ) 


w 


McOH 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 


6.200 


0.600 


60.00 


20 


MCMeOH =20:1 


I-D112 


3.570 


Rcaction3 








Compound 
M>1 12(g) 


Compound 
P3 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) i 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


1.585 


2.000 


1.00 


20.00 


20 


nHx:EA = l:l 


I-C112 


0.550 


Reaction4-b 










Compound 
I-cll2te) 


Pd(OH>, 
fe) 


McOH 
(ml) 


Reaction 
lime (hr) 


Column so). 


Amount 


HP 

mi 


IX 
n 


0.400 


0.050 


4.00 


20 


MCMeOH =30:1 


0.098 


21.090 


ESI-MS(M*+1):585 




lH-NMRXCDOj): (two rotamers) 6 0.48 and 0/71-1 31(15H, d and m, J=7.4Hz), 1.37(9H, s), 220-2.61(2^ m), 2.71 -3.34(1 OH, 
mX 3.60-3.82(2H f m), 4.4(M36(1H, m), 5.80-5.98(lH. m), 6.67-7.01(3H. m), 7.02-7.16(3H, m), 7.48 and 7.50(1H, d, J=6 8Hz{ 
8.73 and 8.76(lKd,J=7.9Hz) * 
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WO 00/44770 



PCT/JP00/00444 



m.D- 1 1 3 
mmm i i 3 

Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHEt 



R3I 


R32 


R33 


R34 


H 


Et 


Me 


Et 


Reaction 1 


Compound 
T6(g) 


Compound 
V2(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


4.170 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
= 1:2 


I-all3 


5.500 


Rcaciion2 




Compound 
l-al 13(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
00 


5.500 


0.500 


100.00 


2 


MC:MeOH =20:1 


I-D113 


3.200 


Rcactjon3 


Compound 
1-bl 13(g) 


Compound 
PI (g) 


CMPl 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 

(?) 


1.000 


0.850 


0.760 


0.60 


20.00 


18 


nHx:EA 
=1:2 


1-C113 


0.320 


Reaciion4-a 




Compound 
l-cl 13(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.320 


0.70 


7.40 


6 


MCMeOH =20:1 


0.020 


20.260 


ESNMS(M + +1): 571 


1H-NMR(CDCI 3 ): (iwo rotamers) 6 036-0.96(8H.m), 0.98-1. l0(4H,m), 1.35 and 1.39(9H,s), 2.2S-2.41(lH,m), 2.84 and 
3.04(3H,s), 2.55-3.39(8H,m). 3.68-3.78(lH,m). 4.90-5 .32(2H,m) 6.45 and 6.65(1H, d, J=6.0Hz),6.77-7.23(6H.m) 
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WO 00/44770 PCT/JP00/00444 



^D- 1 1 4 

nmm i i 4 

N-Me-Phe(4-F)-N-Et-Val-N-Me-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Mc 


El 


Mc 


El 


Rcactionl 






CompoundT6 
(g) 


Compound 
V2(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


4.170 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
=1:2 


l-all4 


5.500 


Reaction2 










Compound 

1-3114 (R) 


Pd/C 
(S) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Producl 


Amount 
(R) 


5.500 


0.500 


100.00 


2 


MC:MeOH =20:1 


I-bl 14 


3.200 


Rcaction3 






Compound 
I-bll4( R ) 


Compound 

raft) 


CMP! 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(e) 


1.000 


0.850 


0.760 


0.60 


20.00 


20 


nHx:EA 
=1:2 


I-C114 


0.300 


Rcaction4-a 






Compound 
I-C114 (g) 


IK A 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(6) 


HPLC 


0.300 


0.70 


6.80 


6 


MC:McOH =20:1 


0.030 


20.880 


ESI-MS(M*+1):585 






1H-NMR(CDC1 3 ): (two roiamcrs) 6 0 J 1, 0.81, 0.87 and 0.91 (6H, d, J=6.3-6.9Hz), 0.94, 1.04 and 1.17(6H, t, J=3.6Hz), 
1.34 and 1.39(9H,s), 2.18-2.62(1H, m), 2.38(3H, s), 2.57-2.88 (3H,m), 2.9]-3.38(5H,m), 2.94 and 3.0G(3H,s), 3.49 and' 
3.57(1 H. U J=6.4-7.2Hz), 5.49-5.32 (2H,m), 6.02-6.1 and 6.53-6.59(1 H, m), 6.45 and 6.64(1 H, d. J=8.0Hz),6.76-7.03(3H, 
m),7.08-7.19(3H,m) 
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WD~ 1 1 5 

Alfl 1 1 5 

N-Et-Phe(4-F)-N-Et-Val-Me-Tyr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


Et 


El 


Me 


Et 


Reaction 1 


Compound 
T6(g) 


Compound 
V2(g) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


4.170 


8.720 


5.880 


4.20 


150.00 


20 


nHx:EA 
=1:2 


I-all5 


5.500 


React ion2 


Compound 
I-all5 (g) 


Pd/C 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


5.500 


0.500 


100.00 


2 


MC:MeOH =20:1 


I-D115 


3.200 


Reaciion3 


Compound 
M>1 15(c) 


Compound 
P3te) 


CMPI 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 


1.000 


0.850 


0.760 


0.60 


20.00 


18 


nHx:EA 

= 1:2 


1-C115 


0J00 


Reaction4-b 




Compound 


Pd/C 
(g) 


McOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.300 


0.030 


4.00 


3 


MCMeOH =20:1 


0.040 


21.59 


ESI-MS(M*+1): 599 


lH-NMR(CDCl 3 ):(lwo rotamers) 6 0.38-1.17(l5H,m), 1.34, 1.36 and 1.38(9H^), 3.38-2.12 (lH.m), 3.55(1H, t, J=6.3Hz), 
3.47-3.72(lH, m), 4.88-5.37(2H, m), 5.79-6.09 and 6.63-6.7(lH, m), 6.42 and 6.62(1H, dd, J=8.3,7.4Hz), 7.05-7.22(6H,m) 
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8D- 1 1 6 

mmm i i 6 

Phe(4-F)-N-Et-Val-N-Et-'IVr(3-tBu)-NHEt 



R31 


R32 


R33 


R34 


H 


Et 


Et 


Et 


Reaatonl 




Compound 
T9(g) 


Compound 
V2(g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


5.020 


9.110 


17.550 


9.50 


100.00 


16 


nHx:EA=3:l 


I-all6 


3.030 


Reaaion2 




Compound 
I-3H6(g) 


Pd(OH>2 


MeOH 
(ml) 


Reaa ion time 
(hr) 


Column sol. 


Product 


Amount 

(g) ! 


3.030 


0.454 


60.00 


14 


MCMeOH = 10:1 


I-D116 


2.24 


Reaction3 






Compound 
1-bl 16(g) 


Compound 
P4(g) 


CMPJ 
(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.600 


0.680 


0.549 


0.40 


12.00 


IS 


nHx:EA=l:l 


1-C116 


0.200 


React ion4-b 








Compound 
I<U6(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


HP 


LC 


0.200 


0.030 


4.00 


3 


MCMeOH =20:1 


0.053 


21.59 


ESI-MS(M%-1):585 




lH-W^aX^two rolamers) 6 0.60 and 0.78-1.3O(15H, d and m, J=7.9Hz), 134 and 1.38(9*1, s), 2^2-2.50(lH, m), 2J2- 
3.00(3H, m), S.OO-S^H, m), 3.54-3.94(2H, m), 4.82.5.05<1H, m). 5.lO(lH f m), 6.45-6.70(2H, m), 6.80(3/4H, m). 6.91-7.25(21/4H 
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1 1 7 

%mm 117 

N-Me-Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHEt 



R31 


j R32 


R33 


R34 


Me 


1 B 


El 


El 


Reaction 1 






Compound 
T9(g) 


Compound 
V2(g) 


CM PI 

(8) 


TEA 
(ml) 


THF 

(ml) 


Reaaion time 
(hr) 


Column sol. 


Produa 


Amount 
(8) 


5.020 


9.110 


17.550 


9.50 


100.00 


16 


nHxEA=3:l 


U117 


3.030 


React ion2 












Compound 
I-al 17(g) 


Pd(OH), 
(8) 


MeOH 
(ml) 


Reaaion 
lime (hr) 


Column sol. 


Product 


Amount 
(E) 


3.030 


0.454 


60.00 


14 


MCMeOH =10:1 


M>117 


2.240 


Rcaciion3 








I-b 117(g) 


Compound 
P2(g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Produa 


Amount 
(8) 


0.845 


0.681 


0.585 


0.40 


16.00 


48 


nHx:EA=i:l 


I-C117 


0.378 












Compound 
!-cU7(g) 


TFA 
(ml) 


MC 
(ml) 


Reaaion 
lime (hr) 


Column sol. 


Amount 
(6) 


HPLC 


0.378 


0.80 


4.00 


3 


MCMeOH =20:1 


0.056 


22.20 


ESI-MS(M '+1)^99 






1H-NM R(CDCl>):(two rotamers) 6 0.75 and 0.83-1.10(10H, d and m, J=7.9Hz), 1.10-1.30(5H, m), 1.35 and 1 J9(9H. s), 2.30 and 
2.33(3H, s), 2.30-2.48(lH, m), 2.65- 3.8 9(12H, m), 4.90 and 5.07(1H, m). 5.18 and 5.23(1H. d, J=9.7Hz), 6.48 and 6SB(IH d 
J=8.8Hz), 6.63(U2H. m), 6.80(1H, dd, J= 8.1, 1.8Hz), 6.90-7.0(7/2H. m), 7.05(1/2H, d, J=1.7Hz), 7.06-7.20(5/2H, m) 
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1 1 8 

$mm 1 1 8 



N-Et-Phe(4-F)-N-Et-Val-N-Et-'IVr(3-tBu)-NHEt 



! R31 


I R32 


R33 


R34 


B 


! B 


Et 


Et 


Reacuonl 




Compound 
T9(g) 


Compound 
V2(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Produa 


Amount 
(g) 


5.020 


9.110 


17.550 


930 


300.0 


! 16 


nHx:EA=3:l 


1-allS 


3.030 


Rcaaion2 










Compound 
l-al!8(g) 


Pd(OH)2 


MeOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(E) 


3.030 


0.454 


60.00 


14 


MCMeOH =101 


1-0118 


2240 


Reacuon3 






Compound 
I-bll8(£) 


Compound 
P3(g) 


CMPI 
(8) 


TEA 
N) 


THF 
(ml) 


Reaction time 
(hr) 


Column so). 


Product 


Amount 
(g) 


0.520 


0.642 


0.475 


0.30 


10.00 


48 


nHx:EA=l:l 


I-cll8 


ai74 


Reactioo4-b 






Compound 
I-cll8(g) 


Pd/C 
(8) 


(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 

(g) 


HP1X 


ai74 


0.026 


4.00 


3 


MCMeOH =20:1 


0.141 


2284 


ESI-MS(MVl):6l3 




lH-NMR(CDa 3 ):(tuo retainers) 6 0.75 and 0.80fl.98(8H, d and m, J =7.9Hz), 0.9&1. 08(6H, mX 1.08-1 .23(4H m), 134 
andl38(9Ii s), 223-288(6ri m), 293-3.88(9H m), 4.92 and 5.08(1H m), 5.15 and 522(1* d, J=9.7Hz), 6.49 and 6.57(3H, d, 
J=8*Hz), 6.630/2H, m), 6\80(iy2H do\ J=8.1, 1.7Hz), 6\85-7.00(3H, m), 7.05(1/2H, d, J=1.7Hz), 7.08-7.2D(5/2H m) 
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WO 00/44770 PCT/JP00/00444 



^D- 1 1 9 

nmm i i 9 

Phe(4-F)-N-Me-Val- 1Vr(3-t Bu)-NH-n-Pr 



R31 


R32 


1 R33 


R34 


H 


Me 


H 


n-Pr 


Reaction 1 


Compound 
T10(g) 


Compound 

vi(g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.580 


0.640 


0.670 


0.92 


10.00 


18 


nHx:EA=l:l 


J-all9 


1.030 


Rcaction2 


Compound 
i-all9{g) 


PoXOH). 
« 


MeOH 
(ml) 


Reaction 
time (hi) 


Column sol. 


Product 


Amouni 


1.030 


0.200 


10.00 


2 


MC:MeOH=15:l 


M>119 


0.76 


Rcaaion3 


Compound 
l-bl 19(g) 


Compound 
Pl(g) 


CMPI 

fe) 


TEA 
(ml) 


THF (ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 

( g ) 


0.760 


0.660 


0.650 


1.07 


10.00 


19 


nHx:EA=l:2 


I-C119 


1.100 


Reaction4-a 


Compound 
l-cll9(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
nun 


1.100 


6.66 


1330 


2 


MOMeOH =15:1 


0.210 


20.10 


ESI-MS(MM):557 


lH-NMR(CDa 3 ): (two roiamcrs) 6 0.68-0.92(9^ m), 138 and 1.39(9H, s), Z69 and 2.85 (3H, s), 137-3.20(7H, m), 3.62- 
3.90(1H, m), 3.93(lH f d, J=l0.9Hz), 4.42-4.57(lH, m), 6.62-7.17(7H, m) 
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ID-120 

mmm 1 2 0 

Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NH-i-Pr 



R31 


R32 


R33 


R34 


H 


Me 


H 


i-Pr 


Reaction 1 


Compound 
Til (g) 


Compound 
vi (g) 


CM PI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.660 


0.630 


0.910 


0.66 


10.00 


3 


nHx:EA=l:l 


l-a!20 


1.210 


Reaction2 


Compound 
1-al 20(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


1.210 


0300 


20.00 


2 


MOMeOH =20:1 


l-bl20 


0.900 


Keaction3 


Compound 
I-bl20to 


Compound 
P! to 


CMPI 
to 


TLA 


THF 
fmn 


Reaction time 


Column sol. 


Product 


Amount 
to 


0.900 


0.650 


0.880 


0.64 


15.00 


3 


nHx:EA=2:l 


1-C120 


1.300 


Reaciion4-a 


Compound 
I-cl 20(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.300 


5.00 


20.00 


2 


MCMeOH =25:1 


0.960 


19.99 


ESI-MS(M%1):557 


lH-NMRXCDQJ : (two rotaraers) 6 0.70-1.07(12H, m), 135 and 138(9H, s), 1.72(2H, brs), 2.29-2.37(1 H, m), 2.72 and 
2.83(3H, s), 2.52-2.74(4H, m), 3.60 and 3.81(1H, dd, J=8.2 , 3.0Hz), 3.85-3.98(2H, m), 4.42-4.60(1 H, m), 5.48 and 5.69(1H, d, 
J=7.8Hz), 6.62-6.80(2H, m), 6.90-6.98(3H, m), 7.06-7.1 1(2H, m), 9.07(3H, d, J=8.2Hz) 
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BLD- 1 2 1 

mm\ 121 

Phe(4-F)-N-Me-Val-N-Me-'IVr(3-t Bu)-NH-c-Pr 



R31 


R32 


R33 


1 


R34 




H 


Me 


Me 


1 


c-Pr 




Rcaaionl 




Compound 
Tl2(g) 


Compound 

vi(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0300 


0320 


0.600 


0.70 


10.00 


18 


nHx:EA:MC 
=1:1:1 


l-a!21 


0.850 


Rcaaion2 








Compound 
I-a]2l(g) 


00 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.850 


0.200 


10.00 


2 


MC:MeOH=15:l 


I-M21 


0.400 


Reaction3 






Compound 
I-bl21(g) 


Compound 
PKg) 


CMPI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.400 


0.540 


0350 


0.57 


10.00 


19 


nHx:EA:MC 
=13:1 


I-cl21 


0.720 


Reacnon4-a 




Compound 
J-cl2l(g) 


TKA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(E) 


HPLC 


0.700 


330 


6.60 


2 


MOMeOH =15:1 


0210 


18.12 


ES1-MS(M*+1):569 


!H-NMR(CDa3):(tworoiamcTs)6 O.17-O.8801H, m), 131 and 134(9H,s). 2.28, 2.63, 2.90 and 3. 93(6H,sX 2.11-3.08 (6H, 
m), 4.43-5.26(3H, m), 6.48 and 6.61(1H, d, J=7.9Hz), 6.62-7.16(6H, m) 
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WO 00/44770 



PCT/JP00/00444 



x^-a 4 \z. mmm 122-131 a^t. 



4 : 12 2-131 0£J***-A 



tBu 



tBu 




5 



I-bl, 3, 5, 11 



I-al22~131 



tBu 



tBu 




H 2 , Pd Catalyst 



Reaction3 




I-bl22~131 



±K»S**-.M;:*Stt*R, 1 . R 32 . *J:^R 3 stt. «D-12 2~ 
10 D - 1 3 1 t*bfc«!ft«*«f*rs. 



{t&$l I-bl, 3, 5, 11 MP3~5MCMP I ©THF^Jl&SPTTT 
$^7A^D-7h^77^ (->'J*yj« t»»UTI - a 1 2 2-1 3 IS 
20 IS 2) 

ffc^ftl - a 1 2 2-13 10CH 3 CN^M{C3 8% HCHOiK 2 C0 3 



Igl) 
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WO 00/44770 



PCT/JPOO/00444 



- b 1 2 2 ~ 1 3 1 
183) 

<t&%l I - b 1 2 2-1 3 KDtfS-mmzPd/CZDQx., Tkm^W^xT 
4iZfc^X&!&2tltzite>y>)<D&nmm$: > 3ID- l 2 2~D- 1 

3 1 t^-r. 
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^D-122 

mmm 1 2 2 

Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


H 


Ms 


H 


Reactionl 


Compound I-bl 

<&> 


CbnpoundP4 

(s) 


CMPI 
(g) 


TEA 
(rri) 


THF 
(rri) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(E> 


Q700 


Q760 


Q610 


056 


4Q00 


4 


nHxrEA^Zl 


l-al22 


1.000 


Reaction2 


Gcnpamd 
I-al22(g) 


HCHO 
(rri) 


(8) 


ckcn 

(ni) 


Reaction time 
(hr) 


Chlurmsol. 


Product 


Amount 


1.000 


1.15 


0.430 


3aoo 


2 


nttcEAMC 
=1:3:1 


l-b!22 


0.900 


Reaction3 


Compound 
I-bl22(g) 


PdA: 
<S> 


IVfcQH 
(rri) 


Reaction 
time (hr) 


Column so). 


Amount 

(g) 


HPIC 
rrin 


Q900 


ai40 


13.00 


2 


EAMjOH=15:1 


0.5(0 


15.91 


ES-MS(MVl)545 


lH-NMRCCDO^Xtuo rotamsrs) 6 0.69, Q75, Q83 and Q90(fli d, J=&4£7Hz), 1.34 and 135(9H, s), 222-1 17(5H m) 268 and 
288(3H s), 157 and 182(1H dd, J=&0&5, 5.560Hz), 45M.74(3H m), 661-9.02(8^ m) 
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«D- 1 2 3 

m&M 1 2 3 

N-Me-Phe(4-F)-N-Me-Val-'IVr(3-tBu)-NHCH 2 OH 



\ R31 


R32 


R33 


Ms 


ivfc 


H 


Reaction] 






GompundI-bl(g> 


Compound 
PS(g) 


CMPI 

(g) 


TEA 
(iri) 


THF 
(ni) 


Rcaaion time 
(hr) 


Golumnsol. 


Product 


Amount 
(g> 


O500 


0569 


0439 


CL60 


20.00 


16 


nBcEA=l:l 


I-al23 


Q920 


RcaOion2 








Compound 
I-al23(g) 


HCHO 
(rri) 


(g) 


CHjCN 

(mi) 


Reaction lime 
(hr) 


Column sol. 


Pnodua 


Amount 
(g) 


a9io 


1.00 


0380 


25.00 


2 


nrtcEA=l:l 


I-bl23 


0927 


Racoon3 


Compound 
l-bl23(g) 


Pd/C 


MsOH 
(ni) 


Reaction time 
(hr) 


Column sol. 


Amount 


HPLC 
nin 


(1270 


aioo 


iaoo 




EA:M=OH=3ai 


0228 


1604 


ESI-MS(MVl>559 


U+NMRCOXlaXtNW raairas) 6 052, 0.77 and <X8S(6H d, J=6568HzX 13] and 1.37(9H, sX 208^2 17(1 H, m), 224 and 228(3H 
sX 246 and 2560H sX 258-106(4H mX 3-54435(2H nfc dffi-734(7H m) 



WO 00/44770 PCT/JPOO/00444 



3ED- 12 4 

w&m 1 2 4 

N-Et-Phe(4-F)-N-Me-Val-Tyr(3-tBu)-NHCH,OH 



Reactionl 
Onpundl-bl(£ 


R31 
B 

Cbnpound 
P3(g) 


CMH 

(B) 


TEA 


K32 

THF 
(ni) 


Reaaian tinr 
(hr) 


Column sol. 


KB 
H 

Product 


Amount 

Ce) 


Q630 
Reaction^ ~~ 


a?so 


Q555 




2000 


26 


nH>cE<\=l:] 


I-al24 


Q9S7 


Compound 
]-al24(g) 


HCHO 
(rri) 


(g) 


o^cn 

(rri) 


Racoon tims 
(hr) 


GbJurmsol. 


Prodrt 


Annum 
(g) 


Q980 
Reacoan3 


1.10 


Q400 


25.00 


2 


nH>cEA=l:l 


1-6124 


Q911 


Cbnpound 
J-bl24(g) 




NfcQH 
(ni) 


Reaction time 
(hr) 


CbJurm sod. 


Amount 


HPL£ 
nin 


Q910 


Q200 


15.00 


3 


MCNfeOH=15:l 


Q250 


1636 


ESI-MB(MVl)573 




IH^MRCuju^^ mamas) 6 05Q Q75, Q82 and 0l85(6H d, «Mx3-7.0Hz), Q98 and U2(3H t, 1=67^), 1.40 and 1 45(9H s), 
^ 242and246 ^ ™X 26Oai0C5H rrPGCm J=m 6<*fe> 4.50(m n* 4.X(2H n* d70(4H ml 



WO 00/44770 
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«D- 1 2 5 

$mm 1 2 5 



N-Me-Phe(4-F)-N-Me-Val- N-Me-Tyr(3-tBu)-NHCH 2 OH 



i K31 


K32 


R33 


Ms 

Reaction 1 




Mi 


Qoipotnd 

i-W(g) 


QjijxuTd 
P5 (g) 


CMPI 

(g) 


HA 
(ml) 


(ml) 


fraction 
tine (hr) 


Cblum 
sol. 


Prodrt 


Arcunt 
(9) 


1.200 


1.420 


1.100 


0.92 


30.00 


14 


-1:2:1 


I-al25 


1.800 


Reaction 2 










Ctnpound 
I-x5l25(g) 


KH) 
(ml) 


(g) 


Q^CN 
(ml) 


Reaction 
time (hr) 


Cblum 
sol. 


Prodrt 


Anxnt 

(g) 


1.790 


1.970 


0.730 


52.00 


2 


=1:3:1 


I-D125 


1.500 


Reaction 3 








Ctrrpound 
I-bl25(g) , 


R3/C 

(g) 


MeCH 
(mL) 


Reaction 
time (hr) 


Cblum sal. 


Anxnt 

(g) 


mc 

min 


1.500 


0.230 


20.00 


2 


EA:M£B=10:1 


0.970 


17.27 


ESMSGf +1 ) :573 




ln-w^uxJ3}:(l>DiDCaiEES) d 0.57, 0.79 end 0.92 (Si, d, J=6.3-6.afe), 1.34 and 1.38(9H, s), 
2.22 and 2.25(31. s) 2.29(1H. m), 2.52 and 2.82(3H, s), 2.55-2.89(3H, m), 2.92 and 3.04(31, s), 
3.20 and 3.39(1H, dd. Ml. 1-14. 1.6. 3-7. 3fe), 3.46 and 3.61{1H. t, «.8-6.9fe), 4.59-4.76(2H, m). 
5.03 and 5.14(3H, d, J*10.5fc), 5.11 and 5.37(1H, dd, «.3, 9.73fe), 6.39 and 6.61 (3H,d,J=7. 9-8.2 
tfe),6.77-7.12(6H,m) 
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«D- 1 2 6 

mmm 1 2 6 

N-Et-Phe(4-F)-N-Me-Val-N-Me-Tyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


B 


Me 


Me 


Reaction 1 


Compund I-h3(g) 


Compound 
re (g> 


CMPI 
(g) 


TEA 
(iri) 


THF 
(ml) 


Reaaion lime 
(hr) 


Column sol. 


Product 


Amount 
(£) 


1.400 


1.720 


1.270 


1.07 


38.00 


14 


nHx:EA=2l 


I-al26 


2110 


Reaction2 


Corrpound 
I-al26(g) 


HCHO 
(ml) 


TO 

(e) 


CH£N 
(rri) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 


2050 


220 


0.820 


59.00 


2 


nHx:EA:MC 
=1:3:1 


I-M26 


2000 


Rcaaion3 


Gompound 
l-bl26(g) 


Pd/C 


NfcOH 
(ml) 


Reaction 
time (hr) 


Golurm sol. 


Amount 
(g> 


HPLC 
nin 


1.950 


0290 


27.00 


2 


EA!VfeOH=10:l 


1350 


1&09 


ESI-Nfi(M+l>587 


lH-NMR(aX]3):(tw) rotaroers) 6 0.60, 0.79 and 0.91(6H d, J=6.4-6.5Hz), 1.00 and 1.04(1, 3H, J=6\7-72Hz), 134 and 139(9H, s\ 
21&-289(7H m) 252 and 277(3H s), 295 and 3.W(3H s), 3.22 and 3390H dd, J=14.0-15A 7.9-7.6Hz),3.57 and 3.70(t, 1H, J=d8, 
6\9Hz), 4^94.73(2H m),5.Q5 and 5.13(1H, d, J=lQ.6-10.7HzX 5.13 and 531(1H, dd, J=9A73Hz), 6.45 and 6.62(1H, d, J=7.9 and 
aWfe), 6.78-7.12(6^01) 
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3SD- 12 7 

mmm 1 2 7 

Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 



Reactionl 


R31 
H 




I R32 
1 Me 


| K33 
1 Et 


Compundl-h5(g) 


Compound 
P4(g) 


CMPI 
(E) 


TEA 
(rri) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(g) 


0.760 
Reacuon2 


1.240 


0.990 


0.91 


20.00 


12 


nHx:EA=l:l 


I-al27 


0440 


Compound 
I-al27(g) 


HCHO 
(ml) 


(fi) 


CHjCN 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


a420 
ReaaiorG 


0.76 


aoas 


5.00 


12 


nHx:EA=l:l 


I-M27 


0370 


Cbrnpound 
M>127(g) 


Pd/C 
(g) 


MsOH 
(ml) 


Reaction time 
(hr) 


Column so). 


Amount 
(g) 


HPLC 
min 


O350 


0.050 


15.00 


3 


MCMeOH=2ftl 


0.100 


1&26 






lh-ixivi^uJU^ritwfDtaniere) 6 a67, 0.81 and Q91(6H d, J=S.*6.9rfe),1.07 and 1.16(34 1, J=6.8 and 6.1Hz), 133 and 138(9H 

^^P^ Z58 " Z75(1H 278 31X3 3 ' 05(3H S ^ 3 -®0H m), 3.15-330(1H n& 337-3.44(lri n* 3^3.65(1H m), 
3.75-3.90(lH m), 4.5*4.76{2H m),4.85-5.06(2ri m), 643 and 6.61(1R d, J=8. 1.8442), 6.75-7.1(6H m), 736 and &<B(1H, te) 
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3ED- 1 2 8 

mm 128 

N-Me-Phe(4-F)-N-Me-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 



I R31 


R32 


R33 1 


Me 


Me 


a 


Reactionl 


Compund I-b5(g) 


Compound 
P5 (g) 


CMPI 

is) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.700 


1.230 


0.950 


0.91 


20.00 


12 


nHx:EA=l:l 


l-al2S 


0.640 


Reaction2 


Compound 
l-a!28(g) 


HCHO 
(ml) 


K 2 CO, 
(£) 


CH3OI 
(ml) 


Reaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.610 


1.10 


0.051 


3.00 


12 


nHx:EA=l:l 


1-M28 


0>560 


Reaaion3 


Compound 
I-bl28(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaaion lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
rrrin 


0340 


0.080 


23.00 




MCMeOH=20:l 


0.200 


18.85 


ES1-MS(MM)587 


lH-NM^CDa 1 ):(tw5roiamcrs)6 0.77, 0.83, 0.84 and 0.93(6H d, J=6.4-6.8Hz),3.12and U8(3H, U=7.0-7.1Hz), 134 and 138(9H, 
s), 225(3H, s), 2.29-2L39(lH, m), 2.64-3.01(3H, m), 2.75 and 2£5(3H, s), 3.21-3.33(1H m), 3.42-3.69(3R m), 45&4.76(2H, m), 4.88- 
4.94 and 5.10-5.19(1H, m), 5.12(1H, dd, J=103, 2.6HzX 650 and 6.61(1 H, d, J=8.0Hz), 6.80&98(3H, m), 7.07-7.15(3H, m), 7.42 and 
a29(lH,t,J=6.06.4Hz) 
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&D-12 9 

nmm 1 2 9 

N-Et-Phe(4-F)-N-Me-Val-N-Et-TVr(3-tBu)-NHCH 2 OH 



R31 


I R32 


R33 


El 


1 Me 


B 


Reaction) 






ConpundI-h5(g) 


Compound 
P3 (g) 


CMPJ 

(g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


1.000 


1370 


1.010 


0.92 


25.00 


12 


nHx:EA=l:l 


I-al29 


a970 


Reacuon2 










Compound 
I-al29{g) 


HCHO 
(ml) 


(g) 


CH,CN 
(rrf) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.950 


1.70 


0.079 


6.00 


12 


nHx:EA=l:l 


M>129 


0.790 


Rcaction3 








Conpound 
I-bl29Cg) 


Pd/C 
(g) 


MeOH 


Reaction time 
(hr) 


Column soi. 


Amounl 
(g) 


HPLC 
min 


0.780 


ai2o 


30.00 


2 


MCMeOH =20:1 


0300 


19.68 


ESI-MS(Nf+l):60l 





lH-NMRCCDO^tvw rotamers) 6 0.76, 0&2, 0.83 and Q.92(6H d, J=6.4-6.9Hz), 1.00-1.28(64 m), 134 and 138(9H*\ 225-2.43(2H, 
m), 2.49-259(lH, m), Z65-297(3H, m), 2.72 and 2.79{3H s), 3.17-333(1 H, m\ 3.41-3.76(3H m), 452-4.74(2H, 4.8S4.90and5 12- 
5.16(1H m), 5.09(1H dd J=10.7, 3.5Hz), 6.48 and 6.59(1H, d, J=*.0&4Hz), 6.80*98(34 m), 7.08-7.17(34 m), 738and832(lH t, 
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1 3 0 

mmm no 

Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


H 


Et 


Et 


Reaction! 


Ocrrpund I-bll 

(g) 


Oarpand 
P4 (g) 


CMPI 

(g) 


TEA 
(ml) 


(ml) 


Reaction 
time 
(hr) 


Colurm 
sol. 


Product 


Aiount 

(g) 


0.770 


1.250 


1.000 


0.68 


25.00 


30 


nHx:EA 
=1:1 


I-al30 


0.200 


Reaction2 






Corpourd 
I-al30(g) 


JO© 

(ml) 


(g) 


CHjCN 
(ml) 


tame 


Golurn 
sol. 


Product 


Mount (g) 


0.200 


0.36 


0.400 


4.00 


12 


nHx:EA 
=1:1 


I-bl30 


p. 100 


Reaction 




Gcnpound 
I-bl30(g) 


RVC 

(g) 


MeCH 
(ml) 


Reaction 
time 

(tor) 


Colurm sol. 


Amount 

(g) 


MPIC 
min 


0.100 


0.015 


5.00 


1 


*C:MeCH -25:1 


0.016 


18.41 


ESL-re(M*+l):587 




lH-hM^CDCLj): (two rotamers) d 0.54, 0.81, 0.87 and 0.93(6H, d, J=6.0-6.8Hz) , 1.12 and 
1.19(6H, t, J=6.8-7.2Hz), 1.36 and 1.39<9H. s), 2.25-2.43(lH, m), 2.60-2.74(lH. m), 2.78- 
2.99(2H. m), 3.16-3.50(4H.m), 3.56-3.80(2H, m), 4.53-4. 74(2H, m). 4.83-4.88 and 4.99-5.11<2H, 
m), 6.48 and 6.63(1H, d, J«7.9Hz), 6.80-6.85 and 6.96-7.18(6H, m). 7.46-7.49 and 7.58- 
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SD- 1 3 1 

nmm i 3 i 

N-Me-Phe(4-F)-N-Et-Val-N-Et-Tyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


Mc 


B 


Et 


Reacuonl 


Compund I-bll 
(g) 


Compound 
P5 (g) 


CMPl 

(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Produa 


Amount 
(g) 


0.770 


1340 


1.000 


a68 


25.00 


30 


nHx:EA=l:l 


I-al31 


0.170 


Reaction2 i 


Compound 
l-al31(g) 


HCHO 
(ml) 


KjCOj 
(£) 


CHjCN 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount | 
<g> 


ano 


0J1 


0.014 


4.00 


12 


nHx:EA=l:l 


I-M31 


0.080 


Reaction3 


Compound 
I-bl31(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column so). 


Amount 
(fi) 


HPLC 
min 


0.080 


aon 


4.00 


1 


MOMeOH =25:1 


0.040 


18.97 


ESI-NGCNr+l^fiOl 


lH-NMI^CDa^tw rotamws) 6 0.64(]H, d, J=6.4HzX O85-0.97(7H m), 1.10-U9(4H, mX 1.33 and U7(9H, s), 2.25-2.43(lH, m), 
129 and 131(3H, s), 2.67-2.86(3H, m), 3.12-3.65 and 3.74-3.81(6H, mX 4.52A72(2H, mX 4.87-4.92 and 5.09^5.19(2H, m), 6.45 and 
6.59(1H, d, J=8.0 and 8.4HzX 6.78(2/39, dd, J*7.9, l^HzX 6.90*.98(7/3R m), 7.W(2/3R d, J=1.5Hz), 7.10-7.16(7/3^ m), 7.50 and 
7.90(1H, t, i=63 and 6.0Hz) 
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^^5L imm i 3 2©£riU*-A£^t\ 



7,+- A 5 : $mm 1 3 2 




HCHO, K 2 C0 3 
NH 2 ^ pep ► 



Me O 

Z-N-Me-Val-N-Me- 
T>'r(3-tBu)-NH 2 



CH 3 CN 
Reaction 1 



4 Yl 

THF ^-V^N 
Reaction3 D! Y a * 



P4 
CMPI 




H 2 , Pd Catalyst 

MeOH * 
Reaction2 



I-al32 




Me O r ft 

/\ Me O 

I-M32 



H 6 A Me 6 

I-cl32 




tBu 

Yl f¥ 

H;, Pd Catalyst x Me 0 

Reaction4 H 2 N\- N -r A N'\ N --0H 
0 Me 0 

13 2 



Igl) 

MZ-N-Me-Val-N-Me-Tyr (3-tBu) — NH 2 <D 
CH 3 CN^K3 8% HCHOtK 2 C0 3 ZM?imUt:mWLtz. fcfoWz 

1*12) 

ft^ftl - a 1 3 2<D*5rj-)V®mz?a/C$:Mx.. ***H«TTM 
^77^f Ttt»LTI-bl 3 2£1tfc. 



Ig3) 

fb^* I -b 1 3 2. {b£$P4&tfCMP I OTHF»«Efc»«ITTTEA 
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TMA) 

5 <t&® i -c 1 3 2<D*?s-)mmzp fcmnmnrfzg. 
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ID-132 

nmm 1 3 2 

Phe(4-F)-N-Me-Val-N-Me-'iyr(3-tBu)-NHCH 2 OH 



R31 


R32 


R33 


H 


Ms 


Me 






ZrN-Me«Val-N-M> 


HCHO 
(ni) 


(g) 


CH,CN 
(ni) 


Reaction tine 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2000 


3.00 


1.100 


71.00 


2 


nHx:EAMC 
=13:1 


l-al32 


2000 


Keacnon2 - — 


Compound 
I-al32fe) 


WC 

V 


/vfeOH 


Reaction tine 
(hr) 


Column sol. 


Product 


Amount 


1.950 


0.290 


50.00 


1 


EA:M30H=7:1 


M>132 


O730 


Reactions 


Gonpound 
I-bl32(g) 


Gonpound 
P4(g) 


CMP1 
(8) 


TEA 
(ni) 


THF 
(ni) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
GD 


a730 


0.880 


0.700 


050 


35.00 


4 


nHscEA=l:4 


1-C132 


O700 


Rfiacuon4 




Compound 
I<132(g) 


PdC 
(g) 


NfeOH 
(ni) 


Reaction tine 
(hr) 


Column sol. 


Amount 

u 


HPLC 
min 


a700 


ano 


iaoo 


4 


MCMeOH=20:l 


0.410 


16\6l 


ESI-N6(M*+1):559 


IB-NMRfGXy: (two rotamas) 6 0.49, 0.74, 078 and a91(6H d, J^&6HzX 1.33 and 1.37(9H s), 220-297(4H, mX254, 281 and 
3.00(6H sp.16 and 335(1H dd, J=13.7-15.1, 6\2-d5Hz)3.71 and 3.85(1H dd, J=&l-9.4, 4.5-5.0Hz), 4.64 and 4.69(2H 4 J=6.064}fe), 
4.79 and 5.06(1H d, M02-106Tfe), 5.00 and 536(1H dd, J=9.2, 5_5Hz), 6.43 and d64(lH d, J=7.^ d71-7.12(6K m) 
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6 \Z. 1 3 3 ~ 1 3 5 (0<&!$.X*-A$:^T« 



6 : mi&0i 1 3 3 ~ 1 3 5 <r)^J$.7,*-k 




I-cl33~135 



if^SX^-AtC&ttSRc SD- 1 3 3-D- 1 3 5 IC^L£B&S£ 

io 

iii) 

it£%)T 1 3~T1 5, lt£®)V l&tfCMP I OTHFiIi;W?T 
$^7A^7D7h^77^ (S>'J#yjW TMLT I -a 1 3 3~1 3 5£ 
20 I@2) 

ItSfyl-a 1 3 3~1 3 5©^^/-;^^lC7K^tA7v^A-^^^Q 
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3 3-13 5Sf#&. 
IS 3) 

{t&® I— bl33 — 13 5» <k&y)P 1, MCMP I OTHFiSiSlC^ 

L&£S£*7A*nT 1^5:7* (S>U*y;W T»«LTI -c 1 3 3-1 
3 5 

10 184) 

ft^I - c 13 3-1 3 505?*DD**>»«K?&aTTTFAfcm*J[ 
fiT«#Lfc. SJt^(3figfnNaHC0 3 7K?§^^iPA1 3 fnL, v^7DD^^> 
T&HJU ffi?n£tfcKTifci*U **Bf»^y*->«>ATft»a, Utilise, tt 

15 <t^**»fc. 

Z*-&6\Z&?TGtfLZntz<t&y>lO)&mi&MZ> ID-133-D-1 
3 5 t'^f » 
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*D- 1 3 3 

nmw 1 3 3 

(2S)-2-[(2S)-2-amino-3-(4-fluoro^^ 
butyl)^hydroxyphenyl]methyl^ 
amide 



R 


4-morphoiine 


Reaction 1 




Compound 
T13(g) 


Compound 

vi (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(£) 


0.600 


0.490 


0.720 


0.50 


20.00 


20 


nllx:EA = 


l-al33 


0.900 


Rcaction2 








Compound 
I-al33(g) 


Pd(OH)2 
(g) 


MeOH 
(ml) 


Reaction time 
(hi) 


Column sol. 


Product 


Amount 
(g) 


0.900 


0.100 


20.00 


20 


MCMeOH =20:1 


I-bl33 


0.600 


Reaction3 




Compound 
M>133(g) 


Compound 
« (g) 


CMPJ 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.450 


0.530 


0.40 


20.00 


20 


nHx:EA = 
1:1 


I-C133 


0.850 


Reaction4 








Compound 
I<133 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.850 


3.00 


10.00 


4 


MCMeOH =20:1 


0.600 


19.77 


ES1-MS(M*+1):599 


lH-NMR(CDa 3 ): (two rotamcrs) 6 0.78 and 0.85{6H, d. J=6.2-6.7Hz), 1.37(9H. s), 2.23-2.28(lH, m), Z24(3H, s\ 2.48-2.56(lH, 
m), 2.79-2.87(5H, m), 3.02-3.09(ia m\ 3.4f>3.74(10H, m), 5.01-5.05(1 H, J=10.0 Hz), 5.79-5.84(1 H,m), 639 and 6.41(lH,d, 
J=7.9HzX 6.74-6.77(lH,m), 6.99-7. 18(6H,m) 
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1 3 4 

nmm 134 

(2S)-2-[(2S)-2-amino-3-(4-fluorophenyl)-N-methylpropanoylam 

{[3-(tert-butyl)-4-hydro:^ 

oxoethyl)-3-methyl-N-methylbutanamide 



R 


4-(mcthyitglfonyl) piperaiine 


Reaction 1 


Compound 
TM(g) 


Compound 
VI (g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


1.200 


0.790 


1.100 


0.84 


20.00 


20 


nH x:EA 
■ 1:1 


Ial34 


1.500 


Reaction2 


Compound 
l-a!34(g) 


Pd(OH), 
(8) 


McOH 
(ml) 


Reaction time 
(hi) 


Column sol. 


Product 


Amount 
(g) 


1.500 


0.300 


20.00 


20 


MC:McOH =20:1 


l-bl34 


0.900 


Reaciion3 ( 


Compound 
1-bl34 (8 ) 


Compound 
PI (g) 


CMP1 
(8) 


TEA 
(m!) 


THF 
(ml) 


Reaction time 
("') 


Column sol. 


Product 


Amount 
(8) 


0.700 


0.520 


0.430 


0.38 


15 


2 


nHx:EA 
» 1:1 


1-CI34 


0.700 


Reictton* ! 


Compound 
1-C134 (g) 


TFA 

(ml) 


MC 
(ml) 


Reaction time 
<hr) 


Column sol. 


Amount 
(g) 


HPLC 
rain 


0.700 


3.00 


10.00 


4 


MC:MeOH » 20:1 


0.350 


19.94 


ESl-MS(M%1):677 


1H-NMR(CDCI,): (two roiarocrs) 6 0.79 and 0.85(6H. d. J«6.2-6.7Hz). 1.37(9H, 2.23-2.28(lH. m). 2.52-2.69(4H . ra), 2.73(3H. 
s),2.75-2.89(7H, m). 3.01 0.16(4H, m), 3.58.3.78(1 H . m), 5.03 and 5.07(lH,d. J-10.6 Hz). 5.75-5.81(1 H. m). 6.42 and ©.45(1H, 
d, J*7.9H 2 ), 6.76-6.80(lH, m). 6.99.7.l8(6H, m) 
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3RD- 1 3 5 

mmm 1 3 5 

Ethyl 2-[4-((2S>24(2S)-2-[(2S)-2-amino-3-(4-fluorophenyI)-N-methylp 
amino]-3,N-dimethylbutanoylamino}-3-[3-(tert-butyl)-4-hydroxyphenyl] propanoyl)pipe 



razinyl]acetate 



R 


clhyl-2<-pipcrazinylictlitc 


Rcactionl [ 


Compound 
TlS(g) 


Compound 

vi (g) 


CMP1 

u> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.643 


0.547 


0.527 


0.50 


16.00 


16 


r>H«:EA* 2:3 


l-a!35 


0.827 


Reaction2 


Compound 
1-135 (g) 


Pd(OH), 
<g) 


McOH 
(ml) 


Reaction lime 
<hr) 


Column sol. 


Product 


Amount 
U) 


0.827 


0.250 


13.00 


I 


MCrMcOH .20:1 


l-t>135 


0.645 


Re«Ction3 


Compound 
I-M35 (g) 


Compound 
PI (S) 


CMP1 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hf) 


Column sol. 


Product 


Amount 
(8) 


0.645 


0.458 


0.413 


0.40 


12 


16 


nHa:EA* 2:3 


l-cl35 


0.796 


Reaction4 


Compound 
I-el35(g) 


TFA 
(ml) 


MC 
<ml) 


Reaction time 
(hr) 


Column sol. 


Amount (g) 


HPLC 
mtn 


0.796 


2.00 


S.00 




MC:MeOH «30:1 


0.430 


17.1 


ESI-MS(M%1):684 


1 H-NM R(CDCIj); (two rotamers) 6 0.77 and 0.84(6H, d, J-6.4-6.8H2).l .26(3H, l, J-7.1Hi).l .26(9H, s), 2.22-2.30(lH, m).2.47- 
2.54flH, m).3.O0-3.07(lH. m) 2.40. 2.81 and 3.18(6H. I), 3.54-3.73(5H. m). 4.18{2H, q, J-7.1 Hi), 5.03(2H, d. J»l0.4Hz). 5.85(1H, t. 
J=2.3Hx), 6.40(1H, d. J-7.9H2), 6.72-6.75 (1H, dd, J-9.7, 1.9Hz), 7.00-7 .26(5H, ro) 
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7 : &$gffl 1 3 6 ©£j0U*-A 




**£W 13 5 . gjggi i 3 6 



xsi) 

mmw 1 3 5 Tft%fttz<t^*V-**V>®WL\zmXtzm, 2 N- N a O 

fc. ■ ■ 
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iD-13 6 

nmm 1 3 6 

2-[4-((2S)-2-{(2S)-2.[(2S)-2-amino-3-(4-fluorophenyl)-N- 
5 methylpropanoylamino]-3,N-dimethylbutanoylamino}-3-[3-(tert- 
butyl)-4-hydrox>T)henyl]propanoyl)piperazmyl]acetic acid 



Reaction 



Compound of 
Example 135(g) 


NaOH 
(g) 


(ml) 


Dioxanc 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.375 


0.400 


5.00 


5.00 


16 


MC:MeOH=20:l 


0.200 


14.97 



ES1-MS(M*+1):656 



1H-NMR(CD30D): (two rotamere) 6 0.78 and 0.82(6H, d, J=6.1Hz),1.27(9H, s), 2.12-Z29(1H, m), 2.74-3.12(8^ m),3.6l- 
3.82(4H, ml 2.48, 294, 3.25 and 3.55(6H, s), 4.5(W.56(1H, q, J=10.5Hz), 5.02(m d, J=10.5Hz), 5.73(1H, t, J=7.9Hz), 
6.74-6.78(1 H, dd, J=9.4, 2.2Hz), 7.00-7.27(6H, m) 



10 



8 : mm 1 3 7 A 

HN^A ™P| 4 Et 1% W 

: OCH3 j^jp '-u^N^™- — 




OH 



xmi) 
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o?h^77^ (->U*y;W TflSUI-al3 7^#fc. 
5 <t&®l-a 1 3 7 0^^y-J^fKlCNaOH<h7K$rSPAMT^bfe. 

10 

Ig3) 

{t^«5 1 — b 1 3 7 , ft^T 1 6&tfCMP I CDTHFMfC^SPTTTE 
15 5*7A^DTh^7-f T»8lbTI-c 1 3 7*»fc. 

ffc^tt 1 - c 1 3 7 «^^;-^Mi:P d/C^mX, TK^UfflMTT^ 
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SD- 1 3 7 

m&m 1 3 7 

Phe(4-F)-N-Me-Val-N-Pr-Tyr(3-tBu)-NH 2 



Reactionl 




Compound 
V3(g) 


Compound 
P4(g) 


CMPJ 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 

(g) 1 


1.146 


3.000 


1410 


2,20 


28.00 


12 


nHx:EA=5:l 


I-al37 


1.877 


Reaction2 






Compound 
I-al37(g) 


NaOH 
(E) 


H.0 
(ml) 


McOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


1.870 


0.646 


&oo 


40.00 


8 


J-D137 


1.710 


ReactiorG 


Compound 
I-bl37(g) 


Compound 
Tl0(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Produa 


Amount 
(g) 


1.710 


0709 


0.976 


0.88 


14.00 


12 


nHx:EA=3:2 


I-C137 


0.610 


Reactiorv* 


Compound 
I-cl37(g) 


PoVC 
(g) 


MeOH 
(iri) 


Reaction time 
(hr) 


Column so). 


Amount 
(g) 


HPIX 
min 


0.400 


ao80 


1600 


1 


MCMeOH =25:1 


0.128 


227 


EH-MS(MVl)357 


lH-NMR(CDCb): 6 0.66(3H d, J=6.6Hz), O.80(3H, d, J=6.5Hz), 0.84(3H. t, J=7.4Hz), U3(9H s), 1.43-139(2H m), 220- 
228(1H m), 253(1H dd, J=13.5, 9.1Hz), 260-275(2H, m), 295(1H dd, J=13.8, 4.8Hz), 3.01(3H, s). 3.20(1 H, dd, J=14.1, 6.2Hz), 
3320H, dd, J=13.6, 10.9Hz), 3.52-3.63(lH m), 3.89-3.93(lH, m), 4.2M.28(1H, m), 4.89(1H, d, J=106Hz), 5.48(1H, brs), 
6\51(1H, d, J=7.9Hz), 673(1H, dd, J=7.9, 1.9Hz), 6.82(1H, brs), 699.7.10(3H, m), 7.1Ml6(2H, m) 



r. sit, mmm i 3 s~ 1 1 6 tc^^s^ii^^^^^c- 3^^^ 
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mc-3 



fkffim 13 8-176 to*®* m# 



PG' 



Me O 
R 



OH 



HN 



R33 O 




OH 



PG O 



Il:R=Et,I2:R=Et(D) 



T.l: R33=H 



P1:PG=Z orBoc 



I3:R=n-Pr, l4:R=n-Pr(D) 



T4: R33=Me 



P4: PG=Z or Boc 



I5:R=s-Bu (ffrfiR), I6:R=s.Bu(D) 

I7:R=i-Bu (flJBR), I8:R=i-Bu(D) 

I9:R=Allyl, 1 10:R=Allyl(L,D- mixture) 

1 1 l:R=neo-Pentyl, 1 12:R=neo-Pentyl(D) 

1 13:R=CH 2 CF 3 (L,D-mixture) 

I14:R=oHex, I15:R=c-Hex(D) 

I16:R=CH 2 c-Hex, I17:R=CH 2 c-Hex(D) 

I18:R=CH 2 Ph, I19:R=CH 2 Ph(D) 

I20:R=CH 2 Ph(4-F), I21:R=CH 2 Ph(4-F)(D) 

I22:R=CH 2 Ph(4-Cl), I23:R=CH 2 Ph(4-Cl)(D) 

I24:R=CH 2 Ph(4-OBn), 125: R=CH 2 Ph(4-OBn)(D) 

I26:R=CH 2 (2-thienyl), 127: R=CH 2 (2-thienly)(D) 

I28:R=CH 2 c-Pr 

I38:R=tBu 

I29:N-Me-Phg-OMeJ30:N-Me-D-Phg-OMe 
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9am 13 8-176 <D&m*m& 



Me O 
PG'V^OH 



131: R=CH 2 Ph, 132: R=CH 2 Ph(D) 
133: R=i-Bu 
134: R=Et(D) 
135: R=i-Pr(D) 



Me O 
T"X -oh 




136 137 



T. (D) tt£fMfc¥#D#T*<575/B?£«U Ett#fc^fc©ttL#©7 
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mm 2 1 

^ffl+BK* I 1 ~ I 2 8 



&m+m* 11-12 8 Ofcjft**-^ 



PG 



H O 



PG=BocorZ 

Mel, NaH 



PG 



Me O 



R 



THF 
Reactionl 



R 



Z or Boc-Amino acid 



11-28 



jHcffitffltt I 1 ~ I 2 8 O^ffitaTfcKW-rs. 
181) 

Z§lfeb<ttBocfil75yiOTHFgIl;WPNaHtMe I $ 
2H*.£iBTfll#Lfc. SJSttK:***!*, IN HC 1 $rl)Dx.pH=3~4(Cil| 
i^fci. Bt^X^T-ffltBU fi&fn&£*Tift#U l*«-7^y>)AT 

T**»LT 11-12 8 fcfcfc. 

&££^E-1 0~E-3 5t^T. 
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b.e-1 o 

*S*IW# I 1 :Z-N-Me-Abu-OH 



R 


Et 


Reaction 




Z-Abu-OH 
(g) 


Mcthyi iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(B) 


2.000 


4.20 


1.340 


40.00 


15 


MCMeOH 
= 10:1 


1.400 



IE- 1 1 

^ji^feW I 2 : Boc-N-Me-D-Abu-OH 



R 


Et:D 


Reaction 




Boc-(D>Abu- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


0.750 


1.83 


0.738 


18.00 


48 


MCMeOH 
=8:1 


0.810 



IE- 1 2 

^ii'PftW I 3 : Z-N-Me-Nva-OH 



R 


i n-Pr 


Reaction 




Z-Nva-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


2.000 


5.00 


0.960 


30.00 


24 


MCMeOH 
=10:1 


2.090 
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SE- 1 3 



I 4 : Boc-N-Me-D-Nva-OH 



R 


n-Pr:D 


Reaction 




Boc-(D)-Nva- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


1.000 


2.87 


0.552 


25.00 


40 


MCMeOH 
=10:1 


1.000 



E- 1 4 



^ffl^FsW I 6 : Boc-N-Me-D-Ue-OH 



R 


s-Bu:D 


Reaction 




Boc-(D)-Ile-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


0.500 


1.35 


0.866 


17.00 


12 


MOMcOH 
=10:1 


0.490 



SE- 1 5 



^ji^fyjfl; I 8 : Boc-N-Me-D-Leu-OH 



R 


i-Bu:D 


Reaction 




Boc-(D)-Leu-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.000 


2.49 


1.600 


17.00 


12 


MOMeOH 
=15:1 


0.960 
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HE- 1 6 
*a*IB* I 9 : 

(2S)-2-[N-(tert-butoxycarbonyl)-methylamino]pent-4-enoic acid 



R 


Ally] 


Reaction 


(2S)-2-[(tert- 
butoxy)carbonylanTino]pent-4- 
enoicacid (g) 


Methyl iodide 
(ml) 


NaH 

te) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

® 


0,660 


1.79 


1.150 


1100 


12 


MCMeOH 
=10:1 


0.570 



SE-17 
^il^Pflft 110: 

2-tN-(tert-butoxycarbonyl)-methylamino]pent-4-enoic acid 



R 


AUyi: DlLririxture 


Reaction 


2-[(tcit-butQxy)caitx3nyl - 
anim]penl-4-endcacid (g) 


Nfcthyl iochdb 
(iri) 


(g> 


THF 
(iri) 


Reaction time 
(hr) 


Column sol. 


Amount 

® 


2656 


7.67 . 


4.924 


51.00 


12 


NCiNfeCH 
=15:1 


2360 
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ms- 1 8 

fcffi'HEH*! 1 1 : BOC-N-Me-Leu(r -Me)-OH 



R 


neo-Pent 


Reaction 


BOC-Lcu(gamma- 
Me)-OH (g) 


Methyl iodide 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g> 


1.930 


4.86 


3.120 


40.00 


48 


MOMcOH 
=10:1 


1.500 



m.E- 1 9 

*ffl*IH#I 1 2 : BOC-N-Me-D-Leu(r-Me)-OH 



R 


neo-PentD 


Reaction 


BOC-(D)-Leu(gamma- 
Me)-OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column soL 


Amount 

(g) 


1.000 


250 


1.630 


20.00 


24 


MGMeOH 
=10:1 


1.110 



^SL^FeW 113: 2[N-(phenylmethoxy)carbonyl-raethylamino]-4,4,4-trifluorobutanoic 
acid 



R 


CH 2 CF 3 :L,D-mixture 


Reaction 


Z-2-amino-4,4,4- 
trifluorobutanoic acid 
(g) 


Methyl 
iodide (ml) 


NaH 
(g) 


THF 

(ml) 


Reaction time 
(hr) 


Column 
sol. 


Amount 

(g) 


0.75 


1.61 


1.03 


20.00 


12 


MGMeOH 
=10:1 


0.567 
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«E-2 1 

ftii*|UJ# 114: Boc-N-Me-Chg-OH 



R 


c-Hex 


Reaction 


Boc-Chg-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


2.000 


3.60 


2.300 


40.00 


20 


MCMeOH 
=30:1 


1.500 


2 














^iS^PpW 115: Boc-N-Me-D-Chg-OH 








L R 


c-Hex:D 


Reaction 


Boc-(D)-Chg-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.500 


2.70 


1.740 


30.00 


20 


MCMeOH 
=30:1 


1.150 



gE-2 3 

^il^PsW 116: Boc-N-Me-Cha-OH 



R 


CH^-Hex 


Reaction 


Boc-Cha-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(e) 


2.000 


3.40 


1.100 


23.00 


18 


MCMeOH 
=10:1 


1.300 



V 
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IE-24 

&m<$m# 117: Boc-N-Me-D-Cha-OH 



R 


CH^-He^D 


Reaction 


Boc<D)-Cha-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


1.000 


1.72 


0.552 


11.50 


18 


MCMcOH 


1.000 












=10:1 





^Sfffl* 118: Boc-N-Me-Phe-OH 

R 

CH 2 Ph 

Reaction 



Boc-Phe-OH 
(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g) 


1.000 


1.66 


0.400 


20.00 


20 


MCMeOH 
=20:1 


0.800 



B.E-2 6 

*ffl*Wfls: 119: Boc-N-Me-D-Phe-OH 



R 


CH 2 Ph:D 


Reaction 


Boc-(D>Phe-OH 
(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 

(g> 


0.890 


1.66 


0.400 


20.00 


20 


MCMeOH 


0.800 












=20:1 
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1E-27 



#s*mft 1 2 o 


: Boc-N-Me-Phe(4-F)-OH 








R 


CH^hc^-F) 


Reaction 


Boc-Phe-{4-F>OH 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


15.000 


27.00 


6.360 


180.00 


24 


MCMeOH 
=10:1 


15.000 



*E- 2 8 

^ffi^PsW 12 1: Boc-N-Me-D-Phe(4-F)-OH 



R 


CH 2 Phe(4-F):D 


Reaction 


Boc-(D)-Phe(4-F> 


Methyl iodide 


NaH 


THF 


Reaction 


Column sol. 


Amount 


OH(g) 


(ml) 


(g) 


(ml) 


time (hr) 


(g) 


1.000 


1.76 


0.424 


12.00 


18 


MCMeOH 
=10:1 


1.000 
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9 

*ffi+IHtt 12 2: Boc-N-Me-Phe(4-Cl)-OH 



R 


CH 2 Ph(4.a) 


Reaction 




Boc-Phe(4-Cl)- 
OH(g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaaion time 
(hr) • 


Column sol. 


Amount 
(g) 


2.000 


332 


0.800 


40.00 


18 


MCMeOH 
=20:1 


1.630 



^ii^Palft 12 3: Boc-N-Me-D-Phe(4-Cl)-OH 
R 

CH 2 Ph(4<3):D 

Reaaion ~~ 



Boc-(D)-Phe(4- 

oyon (g) 


Methyl iodide 
(ml) 


NaH 
<g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 


1.000 


1.66 


0.401 


20.00 


18 


MCMeOH 
=20:1 


0.781 



UE~ 3 1 

ftii^Wft 12 4: Boc-N-Me-Phe(4-OBn)-OH 



R 


[ CH 2 Ph(4-OBn) 


Reaction 


Boc«Phe(4- 


Methyl iodide 


NaH 


THF 


Reaaion time 


Column sol. 


Amount 


OBn)-OH (g) 


(ml) 


(g) 


(ml) 


(hr) 


(g) 


2-500 


3.35 


0.808 


50.00 


36 


MCMeOH 


2.590 












=20:1 
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^E-32 

^iiWIBH* 12 5: Z-N-Me-D-Phe(4-OBn)-OH 



CH 2 Ph(4-OBn):D 



Reaction 



Z-(D)-Phe(4- 
OBn)-OH(g) 


Methyl 
iodide (ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


2.000 


151 


0.592 


40.00 


36 


MCMeOH 

=20:1 


2.060 



IE-33 

XM^fBlfc 12 6: Boc-N-Me-Ala(j3-2-thienyl)-OH 



R 


CH 2 (2-"niienyl) 


Reaction ~^ 


Boc-Ala(beta-2- 
thienyl)-OH (g) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


1.000 


1.84 


0.443 


20.00 


18 


MCMeOH 
=20:1 


0.916 
















^il^Hft 12 7: Boc-N-Me-D-Ala(/3-2-thienyl>OH 






j R 


CH 2 (2-Thienyl):D 


Reaction j 


Boc-(D> 
| Ala(beta-2- 
thienvlVOH (n) 


Methyl iodide 
(ml) 


NaH 

(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


1.000 


1.84 


0.443 


20.00 


18 


MCMeOH 
=20:1 


1.040 
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HE- 3 5 

^ffi+PeW 12 8: Z-N-Me-Ala(0-c-Pr)-OH 



R 


CH^-Propyl 


Reaction 




Z-N-Ala(beta-c- 
Pr)-OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(E) 


1.50O 


2.84 


0.680 


15.00 


15 


MCMeOH 
=10:1 


1.160 



2 2 

^ii^PeWl 2 9©£$ 
&®*F B 1fr I 2 9 

H 

Me .N^C0 2 Me 

o 

129 

Ill) 



H 

Me .N^C0 2 H S0C| 



MeOH 
Reaction 1 



N-Me-Phg-OH 
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6 

^il^Felft 12 9: N-Me-Phg-OMe 



Reaction 


N-Me-Phg- 
OH (g) 


SOCl 2 
(ml) 


MeOH 
(ml) 


Reaction lime 
(hr) 


Amount 

(g) 


2.000 


1.32 


20.00 


3.00 


2.000 



■%m 2 3 

^cffi^Wtt I 3 0 <D&fc 



10 *a«fB# I 3 0 (D&fcZ, 

H ^ e H 

Z N T C0 2 H Me ,, NaH 2 .N r C0 2 Me pd(OH)2 ^ Me' N Y C ° 2Me 



THF/DMF ^ MeOH 

Reaction 1 l^JI Reaction 2 ^ 

Z-D-Phg-OH Z-N-Me-D-Phg-OMe 130 



*at»IBM*: I 3 0 ©£tf ftfcEtTfclMIIT*. 
15 111) 

Z-D-Phg-OHiCH, I ©THF, DMFCDig^»ttHft«ITTN a 
HZfe*\zmTVtzW:, E£*fc#£in*., Bt&X^jUTftffi 

JE«IBLfca3**7A^o^h^77w (*>U*yjW T1SLTZ-N-M 
20 e-D-Phg-OMeWc. 



IS2) 

Z-N-Me-D-Ph g-OMe(D^^y-Jl,/g^{C7K^b/1^> 5 7A-K 
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3 0 



5 iE-37 

*ji*B3#: 13 0: N-Me-D-Phg-OMe 



Reaction! 




Mihydiocfcfe 
(rri) 


NiH 


(ni) 


Reaction tinr 
(hr) 


GiUTT) 

sol. 


Product 


Aiuurl 


2000 


3.49 


CLS42 


2aoo 

(lQajIQOO) 


16 


nHcEte5:l 


Pr^QVfe 


2200 


Reactiori2 




Ptf[CHfe 
(0 


MCH 
(rri) 


Reaction time 
« 


Cblurm sol. 


/Vraunt 


2200 


O330 


4Q00 


12 


nBcEA?5:l 


1240 



2 4 

10 &il*|fg# 13 1-13 5 O^fiE 



iftilfPflft: 13 1-13 5 

H 2 N^ QH Z-C., N a 2 C0 3> z .|^ oH z ^X qh 

R Dioxane, H 2 0 R THF R 

Reactionl Reaction2 

15 a-Me-Amino acid Z-a-Mc-Amino acid I31-D5 



13 1-13 5 0^fiJcffi*«TfcSiWT5. 
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iii) 

a-Me-am i n o a c i diNa,CO,©^itX 7k<DM&®mz 

-a-Me-Ami no acid 
182) 

Z-a-Me - Am ino a c i d £CH 3 I CTHF^MC^TTN a 
10 H£**Ki»*fc. KJSttKIN HC l€lnApH=3-4CHSL&a, B 

LT I 3 1 ~ I 3 5 £»fc. 
15 m^E-3 8-E-4 2l;St. 



^E- 3 8 

^jlfWft: 13 1: Z-N-Me-a-Me-Phe-OH 



R 


CHPh 


Rcaaioni 


alpha-Me-Phe- 
OH(g) 


(ml) 


N^CQ, 
(g) 


Dicoone 
(mO 


(ml) 


Reaction time 
(hr) 


Column so). 


Product 


Amount 
(g) 


1.000 


0.90 


0.900 


25.00 


25.00 


5 


MCMeOH 
=10:1 


Zraipha-Me- 
Phe-OH 


0.890 


Reaction2 




Zraipha-Me-Phe- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(B) 


0.890 


1.40 


0.340 


2&00 


15 


MCMeOH =10:1 


1.180 
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9 

13 2: Z-N-Me-a-Me-D-Phe-OH 



R 


CH 2 Ph:D 


Reaction! 




aipha-Me-<D)- 
Phc-OH (g) 


Z-Cl 
(ml) 


Na 2 C0 3 


Dioxane 
(ml) 


H 2 0 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(e) 


1.000 


0.90 


0.900 


25.00 


25.00 


5 


MC:McOH 
= 10:1 


Z-aipha-Me- 
(D)-Phe-OH 


0.810 


Rcaction2 


Z-alpha-Me-(D)- 
Phe-OH (g) 


Methyl iodide 
(ml) 


NaH 
(B) 


THF 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Amount 
(g) 


0.810 


1.40 


0.340 


28.00 


15 


MC:MeOH =10:1 


1.050 



IE-40 

&)i<£f8!# 13 3: Z-N-Me-a-Me-Leu-OH 



R 


i-Bu 


Reaction} 


alpha-Me-Leu-OH 
(fi) 


z-a 

(ml) 


tt*CQj 


Dioxane 
(ml) 


Hp 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.970 


210 


2140 


30.00 


20.00 


24 


MCMeOH 
=10:1 


Z-alpha-Me- 
Ijtu-OH 


2000 


Reaction2 


Z-aJpha-Mo-Leu- 
OH(g) 


Methyl iodide 
(ml) 


NaH 
(8) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


2000 


4.40 


2000 


35.00 


12 


MCMcOH =10:1 


1.780 
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B.E-4 1 

fta+fUM* 13 4: Z-N-Me-a-MeD-Abu-OH 



R 


CHXH 3 :D 


Reaction 1 








alpha-Mo<D)- 
Abu-OH(g) 


(ml) 


(g) 


THF 
(ml) 


(lid) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.250 


036 


0.450 


iaoo 


ZOO 


3 


MCMcOH 
=10:1 


Zraipha-Me- 
(D>B-OH 


0.177 


Reaction2 




Z^aipha-Me- 
(D)-Abu-OH 
to 


Methyl iodide 
(ml) 


NaH 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


0750 


0.42 


0.190 


10.00 


12 


MGMeOH=10:l 


0.152 



IE-42 

affi^ffift: 13 5: Z-N-Me-ct-Me-D-Val-OH 



I R 


i-PnD 


Reaction 1 


alpha-MKD> 
Val-CH (g) 


ZrO 
(iri) 


(g) 


Diorane 
(iri) 


H>0 
(iri) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1000 


131 


1.454 


4.00 


4.00 


12 


MCNfcOH 
=15:1 


Zraipha-Mo 
(D>Val-OH 


Q170 


Reaction2 


Zrdpha-MKD)- 
VaKH(g) 


Mahyiiocfide 
(iri) 




THF 
(iri) 


Reaction 
time (hr) 


Column sol. 


Amount 
(S) 


aiTO 


0.40 


ai28 


3.00 


12 


MCNfcOH=l0:l 


0.170 
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#%0J 2 5 

&a*WH*n 3 6, I 3 7 



5 #iS#ffl# 1 3 6. 1 3 7 A 




THF 

Reactionl 



Mel, NaH 




OH 



Spiro-cyclic-Amino acid 



*a«t»M# 1 3 6, 1 3 7 ©Sfi*«6*aTfc«WTS. 
io i@ i ) 

Spi ro-cyc 1 ic-Amino a c i d £CH 3 I ©THFjSifcK: 
^TTN a H£&* CfiTLL fiJSSfc 1 N HC 1 £JP;tpH=3~4K 

15 (-> U * y;W T*f§a LT I 3 6 ~ 3 7 fcfcjfc. 
ISUlE-4 3^E-4 4!;it„ 



WO 00/44770 
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*a*H«: 13 6: 



l-[N-methyl(phenylmethoxy)carbonylamino]cyclopentanecarboxy3ic acid 



Reaction . 






lr\ -amino- 1-cyclo 
pcntanecarboxylic 
acidto 


Methyl iodide 
(ml) 


NaH 
(g) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 

fe) 


2.000 


3.79 


0.912 


26.00 


18 


MCMeOH 

=20:1 


1.730 



iE-44 
*ffi*P B W 13 7: 

l-[N-methy](pheny]methoxj')carbonylamino]cyclohexanecarboxylic acid 



Reaction 




Z-l -ami no- 1-cyclo 
hexanecarboxylic 
acioYpj) 


Methyl iodide 
(ml) 


NaH 

fe) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 

(g) 


4.000 


7.19 


1.730 


80.00 


18 


MCMeOH 
=20:1 


4.190 
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10 



##0"J 2 6 
ftffl+IW# I 3 8 <D£& 

&m*Mft I 3 8 C0&J*7.*-A 

no Me O Me O 

Boc T OH DMF i H 2 0 - 

Reaclionl >j\ Reaction2 

Boc-Tle-OH Boc-N-Me-Tle-OMe 138 



Ill) 

Boc-Tl e-OHODMFiMJPTTNaHtMe I ^SDA^STffl 

^AT^i« ML*:. «SE*«BEaWILTBoc-N-Me-Tl e-OM 
15 e %mtco 

IS 2) 

Bo c-N-Me-T 1 e-OMeW/^7-Jk TKOiS^jBEtN a OH* 
iBAMTflWUfc. SJCfKCrN HC 1 SSnApH=3~4fCWSLfc^. , 

SLfc. JfijR*«JE»figLfcSS**7A^D-7h^77w (v'J^yj!/) Tit 
HITI 3 8£?#fc. 



:E-4 5i:St„ 
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IE-45 

^ffi^H* 13 8: Boc-N-Me-Tle-OH 



Reactionl 


1 


Boc-Tle-OH 

(e) 


Methyl iodide 
(ml) 


NaH 

(s) 


DMF 
(ml) 


Reaction 
time (hr) 


Product 


Amount 
(g) 


1.000 


2.70 


0.865 


18.00 


16 


Boc-N-Me-Tle-OMe 


1.180 


Reaciion2 




Boc-N-Me- 
Tle-OMe (g) 


NaOH 
(8) 


MeOH 
(ml) 


H,0 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(8) 


1.180 


0.550 


10.00 


ZOO 


22 


MC:MeOH=10:l 


0.900 
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**-£9£» MMMl 3 8~1 6 5©^*- A^T. 



Me 0 CMPI. S 3 N Me O a)TFA, MC 

P-corZrV-OH XHF * Pooor2r N Y A g\ N ^ b) H 2 , Pd Cata^ 
Reactioni R Me O ' Reactk>n2 




I-bl38~165 



h l oh r tBU 

C M P pTb 3 4 N Me0 JsJ a)TFA, MC or kX Me 0 

RelSU ^^nVvNV"* b) H 2 , PdC ata^t ^VM** 

Reaetior<3 H 0 R Me O Reaction4 ' A & ... A 



O R Me O 



Ill) 

fb-&*T4, {b&&I l~I2 8MCMPI©THF^?gl:WeTEA 

t>7lxt7U-?h#774 (->«J*y;W T**Sll/tI -a 1 3 8-1 6 5£f#£o 
Ii2-a) 

*7A^D7hy77^ (->U*^;W TIIUTI -b£»fc. 
lS2-b) 

f (->U*y;W TfitMLTI -b£fcfc. 
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Ig3) 

it^m I - b 1 3 8-1 6 5, {fc£ttP 1 ^.Tc\tP 4RUCUP I OTHFS 
3KC»»TTTEA€lD^.a»-CJltfLfc. £J6«fc*£ftJ;L 

MJEMLfc^S&^i^DVh^:?^ (->U*y;W TiiLT I - c 1 
3 8-165 £f#fc. 

It4-a) 

ffc£& I -cO^DD^^>»j|tfc?&aiTTTFA*Jin>LMTft^Lfc. 
EJS»E*«BEaWfbfca, fiftNaHCO,*»«t*loiL«t , ftL. Bttx^;PT 

lS4-b) 

7«^-A9 fc«oT-&JS£3nfcfc^0ft£iS0!l£, gD-1 3 8-D-l 
6 5 (C^To 

&*s. *a«#^fc#*tifcAttfiattfttt#saLBttj«attiitt#:tat 

"to 5 OAtftffc-gMfctt Phe(4-F)-A^-Me-Ala(p-CF 3 )-iV-Me-Tyi(3-tB 

u)-NH 2 ©flSSttJMfcttSSU HJfi^ll 5 OBOMtt Phe(4-F)-AT-Me-Ala(0- 
CF 3 )-tf-Me-Tyr(3-tBu)-NH 2 ©i5ffitt£tt# fc^f. 
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&D- 1 3 8 

mmm 1 3 8 

Phe(4-F)-N-Me-Abu-N-Me-TVr(3-tBu)-NH, 



R 


Et 


Rcactionl 




Compound 
T4 (g) 


Compound 
11(g) 


CMPl 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amoum 
(g) 


0.800 


0.960 


0.980 


0.90 


30.00 


12 


nHx:EA=l:2 


J-al38 


1.420 


Rc actio n2-b 






Compound 
I-al38(g) 


Pd/C 
(8) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.400 


0.430 


28.00 


2 


MC:MeOH 
= 15:1 


l-bl38 


0.950 


Reaction3 




Compound 
l-bl38(g) 


Compound 
PI (g) 


CMPl 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.890 


0.860 


0.780 


0.70 


5.00 


72 


nHx:EA«l:l 


1-CI38 


0.720 


React ion4-a 




Compound 
Id38(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (br) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.720 


1.80 


9.00 


3 


MC:McOH = 
15:1 


0.420 


17.07 


£S1-MS(M%1):515 




lH-NMR(CD 3 OD):(two rotamers) 6 0.55 and 0.88(3H, t, J=7.2-7.6Hz). 1.39 and 1.44(9H,s). 1.56-1.85(2H. m), 2.23. 2.62, 
2.91 and 2.98(6H, s), 2.56-3.0l(4H. m), 3.26(1H, dt, J-3.0-4.7, 13.9.15.4Hz), 3.78 and 3.97(1H, dd, J=8.4, 5.1Hz), 5.28 and 
5.55(1 H, dd t J=7.8-11.6.4.8-6.0Hz),6.59 and 6.74(1 H, d. J=8.0Hz), 6.69-7.30(6H, m) 
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ID-13 9 

mmm 139 

Phe(4-F)-N-Me-D-Abu-N-Me-Tyr(3-tBu)-NH, 



R 


Et:D 


Reaction! 


Compound 
T4 (g) 


Compound 
12(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 


0.800 


0.950 


0.85 


60.00 


12 


oHx:EA=l:2 


I-al39 


1.100 


Reaction2-a 


Compound 
l-al39(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.100 


4.90 


26.00 


1 


MCMeOH 
=8:1 


I-D139 


0.770 


Reaction3 


Compound 
lb 139(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(8) 


0.770 


0.750 


0.670 


0.60 


44.00 


72 


nHx:EA=l:2 


I-cl39 


1.310 


Rcaclion4-a 


Compound 
l-cl39(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.300 


4.20 


21.00 


2 


MC:MeOH= 
15:1 


0.620 


19.96 


ESl.MS(M*4l):515 


1H-NMR(CD 3 0D): 6 0.48(3H, t, J=7.5Hz). 1.36(9H, s), 1.38-1.43(2H, m), 2.59 and 2.87(3H, s), 2.73(lH, dd, J=13.2, 7.5 Hz), 
2.8l-2.92(2H ( m), 3.02 and 3.14(3H, $), 3.37(1H, dd, J=l5.0.6.IHz), 3.93(1 H, I, J=6.8-7.1Hz), 4.82(1 H, t, J=7.7Hz), 5.34(1 H, 
brs),5.50(l H. dd, J=l 1.3. 5.9Hz), 6.42(1 H, br 5 ),6.57(lH, d, J=7.8Hz), 6.88(1 H, dd, J=7.7, 2.0Hz), 6.96(2H, t, J=8.6Hz), 
7.08(1 H, d. J=2.3Hz), 7.13(2H, m) 
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WO 00/44770 



PCT/JP00/00444 



1 4 0 
1 4 0 

Phe(4-F)-N-Me-Nva-N-Me-lVr(3-tBu)-NH 2 



R 


n-Pr 


Reaction! 




Compound 
T4 (g) 


Compound 
13 (g) 


CMPI 
(S) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
fhr) 


Column sol. 


Product 


Amount 
(8) 


0.830 


0.800 


0.847 


0.84 


30.00 


24 


nHx:EA=l;2 


l-a 140 


1.372 


Rcaction2-b 












Compound 
l-a 140(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(8) 


1.372 


0.200 


60.00 


2 


MCrMeOH 
■ 10:1 


I-b]40 


0.895 


Reaction3 






Compound 
I-bl 40(g) 


Compound 
P< (g) 


CMP! 
(6) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


o.soo 


0.460 


0.387 


0.40 


20.00 


16 


nHx:EA=l:2 


1-C140 


0.744 


Rcaction4-b 










Compound 
!-cl40(g) 


Pd7C 
(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.727 


0.200 


50.00 


2 


MCMeOH 
= 10:1 


0.450 


19.05 


ES1-MS(M*-H):529 




1H-NMR(CDCI 3 +CD 3 0D): (two rotamers) © 0.20 and 0.70-1.20(3H, m), 0.65 and 0.75(3H, t, J=6.9Hz), 1.50-1.70(1H, m), 
1.33 and 1.38<9H, s), 2.30 and 2.69(3H. s), 2.47 and 2.70(2H, m), 2.72(3H,s), 2.80 and 2.92(2H, m), 3.65 and 3.85(1^^),' 
4.83(1H, m), 5.84(1H, m), 6.48(1H, d, J*9.69Hz). 6.70-6.82(lH ( m), 6.90-7.20(5H, m) 
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WO 00/44770 



PCT/JP00/00444 



£D- 14 1 

nmrn 1 4 1 

Phe(4-F)-N-Me-D-Nva-N-Me-Tyr(3-tBu)-NH 2 



R 










n-PrD 










Rcaaionl 






Compound 
T4(g) 


Compound 
14(g) 


CMPI 

(S) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hi) 


Column sol. 


Product 


Amount 
(g) 


0.650 


0.547 


0.665 


0.70 


20.00 


16 


nHx:BA=l:2 


I-al41 


0.670 


Reaaion2-a 








Compound 
I-al41(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction lime 
(hr) . 


Column sol. 


Product 


Amount 
(g) 


0.670 


1.50 


10.00 


2 


MCMeOH 
=10:1 


l-b!41 


0.500 


Rtacuon3 


Compound 
!-bl41(g) 


Compound 
P4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amouni 
(g) 


0.490 


0.480 


0.387 


0.40 


20.00 


16 


nHx:EA=l:2 


Id 41 


0.680 


Reaction4-b 








Compound 
i-cl41(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amouni 
(g) 


HPLC 
min 


0.680 


O.100 


20.00 


2 


MCMeOH 
=10:1 


0358 


2127 


ES1-MS(M*+1):529 


lH-NMR(CDa 3 +CD30D): (two rotamers) 6 0.65-0.90(2R m), 0.75(3H, t, J=6.9Hz), 120-1.50(2H, m), 137 and 139(9H, s), 
2.75(2H, brs), 2.85 and 2.87(3ris), 2.80(1H. m), 3.00 and 3.02(3H, s), 3.45(1H, m), 3.950H, t, J=7.2Hz), 4.91(1H. I. J=7.5H2), 
5.40(2H, m, brs), 6.40(1H, brs), 6.60(1H, d, J=93Hz), 6.37(1H, d, 9.3Hz), 6.90-7.18(5H, m) 
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WO 00/44770 PCT/JP00/00444 



*D- 1 4 2 

1 4 2 

Phe(4-F)-N-Me-Ile-N-Me-Tyr(3-tBu)-NH, 



R 


s-Bu 


Reaction 1 






T< (g) 


Compound 
15 (g) 


CMPI 

(s) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(B) 


0.750 


1.000 


0.910 


0.83 


19.00 


12 


nHx:EA= 2:3 


I-aI42 


1.350 


Reaction2-b 










Compound 
Na 142(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
lime (br) 


Column sol. 


Product 


Amount 
(g) 


1.300 


0.190 


50.00 


2 


MCrMeOH 
»20:1 


I-M42 


0.920 


Rcactton3 








Compound 
l-b142(g) 


Compound 
PI (8) 


CMPI 
(B) 


TEA 
(ml) 


THF ; 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.920 


0.830 


0.750 


0.67 


25.00 


12 


nHx:EA=2:3 


1-C142 


1.170 


Reaction4-a 










Compound 
I-cl42(g) 


TFA 

(ml) 


MC 
(mi) 


Reaction 
time (hr) 


Column sol. 


Amount 
(8) 


HPLC 


1.150 


2.75 


13.00 


3 


MCrMeOH 
=20:1 


0.710 


19.710 1 


ES1-MS(M*+1):543 




1H-NMR(CDC1 3 + CD 3 OD):(iwo rotamers) 6 0.38, 0.81, 0.85 and 0.88(6H, d, J<=6.0-6.5Hz), 0.93-1.02(lH, m), 1. 18-1. 29(1 H 
m), 1.34 and 139{9H, s), 1.97-2.1I(1H, m), 2.38-2.93(3H, m), 2.50, 2.86, 2.95 and 3.00(6H, s). 3.1 l-3.18(lH t m), 3.69 and 
3.84(1H, dd. J-8.0-8.9, 4.0-5.5HZ), 4.91-4.96 and 5.02-5.1 4(4/3H, m), 5.45(2/3H, dd, J^IO.2, 5.7Hz), 6.48(2/3H, d, J=7 9Hz) 
6.65-6.7l(lH,m).6.91-7.12(l6/3H.m) * 
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WO 00/44770 



PCT/JP00/00444 



«D- 14 3 

mmw 1 4 3 

Phe(4-F)-N-Me-D-Ile-N-Me-Tyr(3-tBu)-NH 2 



R 


s-Bu:D 


Rcactionl 


Compound 
T4 (g) 


Compound 
16 (£) 


CMPI 

Cfi) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(8) 


0.420 


0.490 


0.510 


0.46 


10.00 


12 


nHx:EA =2:3 


I-al43 


0.330 


React io n2-a 


Compound 
I-al43 (g) 


TFA 
(ml) 


-MC 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.310 


0.94 


4.70 


3 


MC:McOH 
=» 10:1 


I-bl43 


0.240 


Rcaciion3 


Compound 
1-bl43(g) 


Compound 
PI (g) 


CMPI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Product 


Amount 
(g) 


0.240 


0.220 


0.200 


0.18 


6.00 


12 


nHx:EA«2:3 


1-C143 


0.340 


React ion4-a 


Compound 
1-C143 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.330 


1.20 


6.00 


4 


MC:MeOH 
= 10:1 


0.140 


23.200 


ESI-MS(M*+1):543 


1H-NMR(CDCI 3 ): 6 0.27(3H, d, J=6.8Hz), 0.67-D.80(4H, m), 0.88-0.97(1 H, m), 1.36(9H, s), 1.74-1.85(1H, m), 
2.71(1H, dd, J=13.9, 7.2Hz), 2.84-3.00(2H, m), 2.96(3H, s), 3.12(3H, s), 3.35(1 H, dd, J=14.6, 5.2Hz), 3.96(1H. t, 
J=7.0Hz), 4.79(1H, d, J=11.0Hz), 5.46(1H, dd, J=11.5, 5.4Hz), 5.50(1H. brs), 6.35(1H, brs), 6.58(1H, d, J=8.0Hz) t 
6.90-7.05(4H, m), 7.12-7.16(2H, m) 
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WO 00/44770 



PCT/JP00/00444 



aD-144 

nt&m 1 4 4 

Phe(4-F)-N-Me-Leu-N-Me-Tyr(3-tBu)-NH 2 



R 


i-Bu 


Re act ion 1 


Compound 
T4 (g) 


Compound 
" (8) 


CMPI 
(E) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(B) 


0.747 


1.000 


0.910 


0.83 


19.00 


12 


nHx:EA=2:3 


l-al44 


1.320 


Reaction 2-b 


Compound 
l-al44 (g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.300 


0.190 


50.00 


2 


MC:MeOH*20:l 


I-bl44 


0.940 


Reactions 


Compound 
l-bl 44(g) 


Compound 

pi (e) 


CMPI 
(B) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.940 


0.850 


0.760 


0.69 


25.00 


12 


nHx:EA =2:3 


I-C144 


1.230 


Reaction4-a 


Compound 
I-cH4 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.210 


2.90 


14.50 


3 


MC:MeOH =20:1 


0.750 


19.380 


ESI-MS(M*+1):543 


lH-NMR(CD 3 OD):(two rotamers) 6 0.66, 0.73, 0.94 and 0.96(6H, d, J=6.0-6.6H2),1.37 and 1.40(9H, s). 1.40-1.52(2H, m), 1.55- 
1.68(1 H, m), 2.26 and 2.65(3H. s), 2.53-2.69(1 H, m), 2.69-3.00(1 H, m),2.86 and 3.00(3H, s), 3 09O.29(lH, m),3.72-3.78 and 
3.90-3.94(lH, m), 4.56-4.64(1 H, m),4 .94-5 .06(1 H, m), 5.39-5.52(lH, m), 6.55-6.78(2H, m), 6.94-7.30(5H, m) 
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WO 00/44770 



PCT/JP00/00444 



^D- 1 4 5 

mmm 1 4 5 

Phe(4-F)-N-Me-D-Leu-N-Me-Tyr(3-tBu)-NH, 



R 


i-Bu:D 


Reaction 1 








Compound 
T< (g) 


Compound 
18 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.810 


0.960 


1.000 


0.91 


25.00 


12 


oHx:EA=2:3 


I-al45 


1.450 


Reaction2-a 












Compound 
J-al45 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


1.430 


4.60 


23.00 


3 


MC:MeOH =5:1 


l-bJ45 


1.140 


Reaction3 








Compound 
I-bl45 (g) 


Compound 
PI (8) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.140 


1.010 


0.910 


0.83 


25.00 


12 


nHx:EA=2:3 


I-CI45 


0.940 


Reaction4.a 










Compound 
I-cl45 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


HPLC 

min 


0.920 


2.20 


11.00 


3 


MC:MeOH =5:1 


0.60 


21.40 


ESl-MS(M*+l):543 






1H-NMR(CDCI 3 ): 6 0.72(3H, d, J-4.3Hz), 0.73(3H, d, J=4.iHz), 0.8l-0.92(2H, m), 1.24-1.30(1H, m), \.36(M s) 2 73- 
2.90(3H, m), 2.84(3H, s). 2.99(3H, s), 3.30(1H, dd, j= 14.6, 5.6Hz), 3.96(1H. I, J=7.2Hz), 5.02(lH, dd J=9 9 4 9Hz) 

5 Ti no\ dd ;!^°* 9, 5 ' 6HZ> ' 5 ' 63UH * bfS) * 6J8(1H * brS) * 6 ' 57(1H ' d * J = 8 - 4 " 2 )' 6.85(1H, dd, J.7.8, l.OHz^W.OipH. 
m), 7.09-7.13(2n, m) 
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WO 00/44770 



PCT/JPOO/00444 



8D- 1 4 6 

nmm 1 4 6 

( 2S >2-[( 2 S)-2-amino-3-(4-flu 
2-[3-(tert-buty])^-hydroxyphenyI]-l-carbairioylethyl}-N-methylpen . 



R 


Ally] 


Reaction 1 






Compound 
T4 (g) 


Compound 
19 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(mi) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(8) 


0.573 


0.630 


0.700 


0.64 


14.00 


12 


nHx:EA=2:3 


l-a!46 


0.900 


Reaciion2-a 








Compound 
I-al46 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.870 


2.90 


14.0 


3 


MC:MeOH = 10:l 


I-bl46 


0.660 


Rcaction3 






Compound 
1-6146 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.660 


0.620 


0.560 


0.51 


17.00 


12 


nHx:EA =2:3 


I-C146 


0.570 


Reaction4>a 








Compound 
l-cl46(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.550 


1.35 


5.40 


3 


MC:MeOH*10:1 


0.36 


17.750 


ESI-MS(M*+1):527 




lH-NMR(CDCIj): (two roiamers) 6 0.97.1.04(1/2H, m), 1.34 and 1.36(9H, s), 2.12-2.24(l/2H, m), 2.32-2.75(211. m), 2.34 
and 2.66{3H, s), 2.84-2.99(2H, m). 2.97(3H, s), 3.07-3.18{lH, m). 3.62-3.66 and 3.83-3.87<lH, m), 4.8Q-5.09(3H, m). 5.25- 
5.33 and 5.63-5.76(lH, m), 5 J5-5.46(1H. m), 5.39(1H, brs), 6.1)6(0JH, brs), 6.41 and 6.58(!H, d. J=8.2 and 8.0Hz), 6.74 
and 6.83(1 H, dd, 1=7.9, 1.9Hz), 6.92-7.00(2H, m), 7.03-7.14(3H, m), 7.36(1/2H, brs) 
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WO 00/44770 



PCT/JP00/00444 



1 4 7 

mmm i 4 i 



(2R)-2-[(2S)-2-amino-3^4-fluoro 
2-[3-(tert-butylH-hydroxypte^ 



R 


Allyl:D 


Reaction! 








Compound 
T4 (g) 


Compound 
HO (g) 


CM PI 

(£) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.180 


1.300 


1.440 


1.30 


30.00 


12 


nHx:EA=l:l 


I-al47 


' 0.340 


Reaction2-a 










Compound 
I-a 147(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.330 


1.10 


5.00 


3 


MC:MeOH=7:l 


I-bl47 


0.270 


Reactions 








Compound 
I-bl47 (g) 


Compound 
PI (g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column so!. 


Product 


Amount 
(g) 


0.270 


0.240 


0.220 


0.30 


6.00 


12 


nHx:EA =2:3 


I-C147 


0.370 


Keaction4~a 






Compound 
l-ci47(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.350 


1.30 


5.00 


3 


MC:MeOH=7:l 


0.24 


20.320 


ESI-MS(M*+1):527 




1H-NMR(CDCI 3 ): 6 1.35(9H, s), 1.99-2.16(2* m), 2.64-2.72(lH, m), 2.79-Z89(2H, m), 2.87(3H, s), 2.97(3H, s), 3.31 (1 H, d, 
1=15.3. 5.9Hz), 3.90(1H. t, J=7.0Hz), 4.87-4.93(2H, m), 5.01(1H, dd, J=9.0, 6.7Hz). 5.16-5.29(1 H, m), 5.44(1H. dd, J=10.5, 
6.0Hz), 5.50(1H, brs), 637(1H. brs), 6.57(1H, d, J=7.6Hz), 6.85(1H, dd, J=7.9, 1.9Hz), 6.92-6.98(2H, m), 7.02(IH. d, J=2.2Hz). 
7.09-7. 13(2H, m) 
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WO 00/44770 PCT/JP00/00444 



ID-148 

mmm 1 4 8 

Phe(4-F)-N-Me-Leu( 7 -Me)-N-Me-Tyr(3-tBu)-NH 2 



R 


nco-Pcnl 


Reaction 1 


Compound 
T4(g) 


Compound 
"HE) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.630 


0.780 


0.770 


035 


25.00 


48 


nHx:EA*l:2 


l-a!48 


0.850 


Reaction2-a 








Compound 
I-al48(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(fi) 


0.800 


2.50 


12.50 


4 


MC:MeOH*9:l 


I-M48 


0.600 


React ion3 






Compound 
I-bl 48(g) 


Compound 
P« (B) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


0.600 


0.580 


0.470 


0.42 


30.00 


12 


nHx:EA:MC 
=1:2:1 


I-cl 48 


0.950 


Reaction4-b 








Compound 
I-cl 48(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(E) 


HPLC 
min 


0.950 


0.140 


13.00 


3 


MC:MeOH=20:l 


0.58 


20.96 


ESI-MS(M*+1):557 




lH-NMR(CD 3 OD):(two rotamers) 6 0.71 and 0.99(9H, s), 1.43 and 1.46(9H, s), 1.28-1.40{2H, m), 2.43, 2.81, 2.97 and 
3.07(6H, s), 2-23-3.04(4H, m), 3.25-3.28(lH, m), 3.79(2/3H, m), 3.92(1/3H, dd, J=9.8, 4.6Hz), 5.58 and 5.53(1H, dd, 
J=6.9-8.2, 4.8-6.9Hz), 6.61 and 6.80(1 H, d, J=8.2Hz), 6.74-7.37(6H, m) 
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WO 00/44770 



PCT/JP00/00444 



iD- 1 4 9 

$mm 1 4 9 

Phe(4-F)-N-Me-D-Leu( 7 -Me)-N-Me-Tyr(3-tBu)-NH 2 



R 


ncoPcnt:D 


Reaction 1 




Compound 
T4(g) 


Compound 
112(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.990 


0.980 


0.90 


30.00 


12 


nHx:EA=l:2 


I-al49 


1.250 


Reaction2-a 






Compound 
J-al49(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


1.250 


3.90 


19.50 


3 


MC:MeOH=20:l 


l-i>149 


0.99 


React ion3 




Compound 
I-bJ 49(g) 


Compound 
P« (g) 


CMPI 

(g) 


TEA 
(ml) 


THF 

fml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.000 


0.970 


0.780 


0.71 


50.00 


5 


nHx:EA=l:2 


I-cl49 


1.500 


Reaction4-b 




Compound 
l-cl49(g) 


Pd/C 
(E) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
rain 


1300 


0.230 


20.00 


2 


MC:MeOH=20:l 


0.83 


22.63 


ESl-MSrMV 1*557 


lH-NMR(CD 3 OD):(two rotamer) 6 0.62 and 0.84(9H. s), 0.88 and 1.35(2H, s), 1.40(9H, s), 2.45 and 2.82(3H, s), 2.84-2.95(3H, 
m), 3.04 and 3.10<3H, s), 3.23(1H, dd, J^14.7, 4.9Hz), 4.65<1H, dd. J=8.0, 2.3Hz), 5.28(1H, m), 5.45(1H, dd, J=11.8, 5.1Hz), 
6.63(1H, d, J=7.9Hz), 6.88(1H, dd, J*8.0, 23Hz), 7.0l(2H, m), 7.10(1H, d, J=2.3Hz), 7.25(2H, dd, J=8.5, 5.4H2) 
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WO 00/44770 



PCT/JP00/00444 



*D- 1 5 OA 

1 5 0 A (less polar) 
Phe(4-F)-^-Me-Ala(P-CF 3 )-Ar-Me-Tyr(3-tBu)-NH ; 



R 


a^CF 3 :i,D-mixnire 


Rcadionl 








Compound 
T4{g) 


Compound 
113(g) 


CMPI 
(g) 


IfcA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
<£> 


0300 


0-560 


0.560 


0.51 


20.00 


5.000 


nHx:EA=l:l 


I-al50 


0.980 


Reaction2-b 










!-al50(g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.980 


0.500 


20.00 


2 


MCMeOH=15:l 


1-D15QA 


0360(Icss polar) 














l-b!50B 


0.280(more polar) 


Reaction3 








Compound 
tt>150ACg) 


Compound 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Produa 


Amount 
(g) 


0360 


0330 


0.270 


0.27 


15.00 


12 


nHx:£A=l:l 


1-C150A 


032 


Rcaaion4-b 












Compound 
I-cl50A(g) 


Pd/C 

(g) ! 


MeOH 
(mi) 


Reaction time 
(hr) 


Column sol. 


Amount 
(fi) 


HPLC ! 
rrrin 


0310 


0.350 


10.00 


2 


EA.MeOH=15:l 


0.200 


18.66 


ESI-MS(Nr + l):5e9 




H^.uuj^ rotamers) 6 138 and 1.41(9H, s), 2.20, 156, 293, and Z99(6H, s), 238-3.03(4H, m), 325 and 331()H, d 

TfS\^2, H ^ JI^^2H^), 4,73(114 ^ 553 ^ 5 ' 57(m 4 ***** 5 ^ 1H - * J=4 - 4Hz >. 6-55-6.79<2H, m), 7.00-7.15<3H, 
roj, / .Zj- 73u(2H, m) 
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WO 00/44770 PCT/JPOO/00444 



SID- 1 5 0 B 

Mtiiffl 1 5 0 B (more polar) 

Phe(4-F)-N-Me-Ala(P-CF 3 )-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 CFvUD-nixTure 


Reaction3 


Compound 
I-bl50B(g) 


Compound 
P4(g) 


CMPI 

(s) 


TEA 
(ml) 


THF 
(ml) . 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(£) 


0.270 


0.240 


0.200 


0.20 


15.00 


1200 


nHx:EA=l:l 


I-C150B 


0.300 


Reaction4-b 




Compound 
I<150B(g) 


PoVC 
(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HP1X 
min 


0.300 


0.150 


10.00 


2 


EA:McOH=20:l 


0.170 


21.51 


ESI-MS(M + +1):569 


lH-NMR(CD,OD):(two rotamers) 6 1.40(9H, s), 219*240(2H, m), 2.73 and 276(1 H, d, J=7.0Hz), 289(3H, s), 2.92-296(lH, 
m), 2.98(3H, s), 3.21 and 3.24<1H, d, J=6.1Hz), 4.03(1H. t, J=7.2Hz), 4.524.61(1H. m), 5 36(1H, q, J=5 JHz), 5.61(1H, U 
J=7.0Hz), 6.67(1H, d, J=8.0Hz), 6.89(1H dd, J=7.9, 24Hz), 7.01-7.10(3H, m), 7.24-7.29(2H, m) 
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WO 00/44770 



PCT/JPOO/00444 



SD- 1 5 1 

nm&i 1 5 1 

Phe(4-F)-N-Me-Chg-N-Me-Tyr(3-tBu)-NH 2 



I R 


c-Hex 


Reactionl 


Compound 
™ (g) 


Compound 

n<Kg) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.290 


1.500 


2.650 


1.45 


30.00 


20 


nHx:EA=l:l 


I-B151 


0.700 


Rcaciion2-a 




Compound 
I-al5l(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.700 


4.00 


20.00 


4 


MOMeOH =20:1 


1-D151 


0.400 


Reaction3 ' 


Compound 
I-bl51(g) 


Compound 
Pl(g) 


CMPI 
<g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.400 


0.380 


0.760 


0.41 


20.00 


20 


nHx:EA=l:l 


I-C151 


0.500 


Reaction4-a 


Compound 
l-cl51(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column so!. 


Amount 
(g) 


HPLC 
min 


0.500 


4.00 


20.00 


4 


MCrMeOH *20:1 


0.400 


20.140 


ESI-MS(MVl): 569 


1H-NMR(CDC1 3 ): (two rotamcrs) 5 0.72-1.68(10 H, m), 1.35 and ].40(9H, s), 1.82-2.10(1H, m), 2.30-2.65(lH t m). 
2.52(3H,s), 2.70-2.90(lH, m). 2.75{3H. s), 2.75-2.90(1 H, m), 3.05-3.40(3H, m), 3-60-3.85(lH, m), 5.05-5.20(2H, m), 6.35- 
6.75(2H, m), 6.75-7.20(5H, m) 
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WO 00/44770 



PCT/JP00/00444 



^D- 1 5 2 
&t&M 1 5 2 

Phe(4-F)-N-Me-D-Chg-N-Me-Tyr(3-tBu)-NH 2 



R 


c-Hex:D 


Reaction 1 


Compound 
T4(g) 


Compound 
115(g) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.600 


0.620 


1.520 


0.69 


20.00 


20 


nHx:EA=l:l 


I-al52 


0.540 


Reaction2-a 


Compound 
I-al52(g) 


TFA 

(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.540 


3.00 


15.00 


4 


MC:MeOH=20:l 


J-D152 


0.250 


Rcaction3 


Compound 
I-bl52(g) 


Compound 
PI (6) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.250 


0.240 


0.470 


0.26 


15.00 


20 


nHx:EA=l:l 


I-cl52 


0.350 


Reaction4-a 


Compound 
I-cl52(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.350 


3.00 


10.00 


4 


MOMeOH =20:1 


0.27 


22.040 


ES1-MS(M*+1): 569 


IH-NMR(CDCB): (iwo rotamers) 6 0.65-1.70(1 1H, m), 138(9H, s), Z 15-2.35(1 H, m), Z25(3H, s), 2.75-3.05(lH, m), 
2.95(3H, s). 3.10-3.25(3H, m), 5.20-5.27(2H, m), 5.55-5.65(lH, m), 6.15-6.25(2H, m), 6.54 and 6.57(2H, d, J=8.4 Hz), 6.75- 
6.95(1H, m), 7.05-7.15(2H,m) 
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WO 00/44770 



PCT/JP00fl)0444 



^D- 1 5 3 

mmm 1 5 3 

Phe(4-F)-N-Me-Cha-N-Me-Tyr(3-tBu)-NH 2 



[ R 


CHjC-Hex 


Reaction 1 




Compound 
T4 (g) 


Compound 
116(6) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (br) 


Column sol. 


Product 


Amount 
(E) 


0.950 


1.300 


1.150 


1.10 


38.00 


15 


nHx:EA=l:l 


I-al53 


1.600 


Reaction2-a 




Compound 
I-M53 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column so]. 


Product 


Amount 
(g) 


1.600 


4.80 


24.00 


3 


MC:MeOH =20:1 


I-bl53 


0.840 


Reactions 


Compound 
J-bl53 (g) 


Compound 
PI (8) 


CMPI 
(E) 


TEA 
(ml) 


THF 

(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(E) 


0.840 


0.680 


0.620 


0.60 


20.00 


15 


nHx:EA=l:l 


I-C153 


1.100 


Reaction4-a 






Compound 
I-cl53(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(6) 


HPLC 
min 


1.100 


2.40 


12.00 


3 


MCrMeOH =30:1 


0.50 


21.154 


ES!-MS(M*+1):583 






lH-NMR(CDClj): {two rotamers) 6 0.09-1.88(1311, m), 1.35 and 1.26(9H, s), 2.32-2.80(2H, m), 2.46 and 2.74(3H, s), 
2.83-3.27(3H, m), 2.99 and 3.03(3H, s), 3.59-3.73 and 3.81-3.95(1 H, m), 4.62-4.74 and 5.1 1-5.25(111, m), 5.27-5.59(2H, 
m), 6.08(1/2H, brs), 6.44 and 6.63(1H, d, J=7.9-8.3Hi), 6.77 and 6.87(1 H, dd, J=7.2-7.5 1.8-1.9Hz), 6.92-7.20(5H, m), 
7.59(1/2H, brs) 
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WO 00/44770 



PCT/JPOO/00444 



iD- 15 4 

$mm 154 

Phe(4-F)-N-Me-D-Cha-N-Me-Tyr(3-tBu)-NH 2 



R 


CH<-Hcx:D 


Readionl 


Compound 
T4(g) 


Compound 
117(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.730 


1.000 


0.900 


0.80 


29.00 


15 


nHx:EA=l:l 


I-al54 


1.200 


Reaction2-a 






Compound 
l-al 54(g) 


TFA 
(ml) 


! MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.200 


3.60 


18.00 


3 


MCMeOH =20:1 


I-bl54 


0.740 


Reaction3 


Compound 
l-bl54(g) 


Compound 
PKg) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.740 


0.600 


0.540 


0.50 


17.00 


15 


nHx:EA=l:l 


I-cl54 


0.900 


Reaction4-a 




Compound 
I-C154 (g) 


TFA 
(ml) 


* MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HP IX 
mtn 


0.900 


2.00 


10.00 


3 


MCMeOH =30:1 


0.24 


25.144 


ES1-MS(MM): 583 


1H-NMR(CDC1,): 6 0.62-1.37(13H, m), 1.37(9H, m), 2.67-3.10(7H, m), 2.88(3H, s), 2.97(3H, s), 3.30 and 3.35(1H, d, 
J=3.3-3.4Hz), 3.95(1H, t, J=6.9Hz), 5.04 and 5.08(1H, d, J=4.2-4 JHz), 5.43 and 5.47(1H, d, J=5.4-5.8Hz), 5.52(1H, brs), 
6.37(1H, brs), 6 J8(1H, d, J=7.9Hz), 6.79-7.09(4H, m), 7.11(1H, d, J=5.2Hz), 7.14<1H, d, J*5.4Hz) 
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WO 00/44770 



PCT/JP00/00444 



«D- 1 5 5 

mmm 1 5 5 

Phe(4-F)-N-Me-Phe-N-Me-T)T(3-tBu)-NH 2 



R 


CH 2 Ph 


Reaction 1 


Compound 
T4(g) 


Compound 
118(g) 


CMPI 
(8) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.800 


1.000 


1.230 


0.89 


20.00 


20 


nHx:EA=l:l 


l-al55 


1.390 


Rcadion2-b 


Compound 
I-al55(g) 


Pd/C 
(E) 


McOH 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.390 


0.300 


20.00 


20 


MC:MeOH =20:1 


I-bl55 


0.840 


Reaction3 


Compound 
1-bl 55(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 

(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 


0.710 


0.720 


0.52 


15.00 


20 


nHx:EA=l:l 


I-C155 


0.997 


Reaction4-a 


Compound 
J-cl55(g) 


TFA 
(mJ) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.997 


3.00 


10.00 


4 


MC:MeOH=20:l 


0.68 


19.710 


ESI-MS(M*+1): 577 


lH-NMR(CDCI 3 ):(two rotamcrs) 6 1.40 and 1.42(9H, s), 2.54(3H, s), 2.61-3.04(5H, m), 3.15-3.39(4H ( m), 3.67-3.85(lH r m), 
5.32-5.72(2H, m), 6.57-6.72(lH, m), 6.98-7.29(l0H, m) 
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WO 00/44770 PCT/JP00/00444 



^D- 1 5 6 

mmm i 56 

Phe(4-F)-N-Me-D-Phe-N-Me-Tyr(3-tBu)-NH 2 



R 


CHjPhrD 


Reaction 1 


Compound 
T4(g) 


Compound 
"9(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.800 


0.800 


1.230 


0.89 


20.00 


20 


nHx:EA=l:l 


I-al56 


1.140 


React ion2-a 






Compound 
I-al 56(g) 


TFA 

(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(E) 


1.140 


3.00 


10.00 


4 


MCMeOH =20:1 


I-M56 


0.990 


Reactions 




Compound 
]-bl56(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.770 


0.710 


0.720 


0.52 


20.00 


20 


nHx:EA=l:l 


I-C156 


0.960 


Reaction4-a 




Compound 
I-cl56(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.960 


3.00 


10.00 


4 


MCMeOH =20:1 


0.73 


21.960 


ES1-MS(M*+1): 577 


1H.NMR(CDC1 3 ): 6 I.42(9H, s), 2.47-2.65(4H, m), 2.97-3.25(2H, m), 3.04(3H,s), 3.15(3H, s), 3.32-3.5l(3H, m), 4.01- 
4.15(1H, m), 6.75-6.80(lH, m), 6.82-7.45<lH, m) 



322 



WO 00/44770 



PCT/JP00/00444 



3SD- 1 5 7 

mmm 1 5 7 

Phe(4-F)-N-Me-Phe(4-F)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Phc(4-F) 


Reaction 1 


Compound 
T4(g) 


Compound 
120(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.960 


1.370 


1.180 


1.10 


38.00 


15 


nHx:EA=l:2 


I-al57 


1.880 


React ion2-a 


Compound 
1-B157 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.380 


5.40 


27.00 


3 


MGMeOH =20:1 


J-bl57 


1.220 


React ion3 


Compound 
l-b!57(g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

is) 


1.220 


0.7S0 


0.710 


0.60 


23.00 


18 


nHx:EA*l:2 


I-C157 


1350 


Reaction4~a 


Compound 
l-cl57(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1350 


3.30 


16.00 


3 


MCMeOH =20:1 


0.73 


21.035 


ESI-MS(M*+1): 595 


1H-NMR(CDCI 3 ): (two rotamers) 6 1.28 and 1 35(9H, s), 230-325(12H, m), 2.38 and 2.56(3 H, s), 2.86 and 2.99(3H, s), 3.49- 
3.72(1 H, m), 4.84-5.17(lH r m), 5.18-5.41(2H, m), 531-5.78(1H, m), 638 and 6.43(1H, d, J=8.3Hz), 6.60-7.23(10H, m) 
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WO 00/44770 



PCT/JPOO/00444 



ID-15 8 

mmm 1 5 8 

Phe(4-F)-N-Me-D-Phe(4-F)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH : Phe(4-F)-.D 


Reaaioni 


Compound 
T4(g) 


Compound 
121(g) 


CMP1 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaaion 
time (hr) 


Column sol. 


Product 


Amount 
(6) 


0.700 


1.000 


0.850 


0.80 


27.00 


18 


nHx:EA=l:2 


l-a!58 


1.120 


Reaaion2-a 


Compound 
I-al58 (g) 


TFA 
(ml) 


MC 
(m!) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.120 


3.30 


1630 


3 


MCMeOH=20:l 


l-bl58 


0.880 


Reaction3 


Compound 
I-bl58(g) 


Compound 
P> (g) 


CMPI 
(B) 


TEA 

(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Produa 


Amount 
(g) 


0.880 


0.560 


0300 


0.50 


16.00 


15 


nHx:EA=l:2 


I-C158 


0.900 


Reaction4-a 


Compound 
1-C158 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPIX 
min 


0.900 


2.00 


10.00 


3 


MC:MeOH=20:l 


0.30 


23.049 


ESI-MS(rVf+l):595 


1H-NMR(CDC1 3 ): (two rotamers) d 1.34 and 1.37(9H, s), 2.38-2.5 1(1H, m), 2.53-282(5H, m), 2.86(311, s), 2.88(3H, s), 3.04- 
3. 15(1 a m), 3.21 and 3.26(1H, d, J=6.4-63), 3.78-3.95(1 H, m) y 5.26-538(1 H, m), 5.38-5.52(1 H, m), 5.62(1 H, brs), 6.27(1 H, brs), 
6.79(1H, d, J=8.lHz), 6.78(1H, d, J=8.7Hz), 6.83-7.22(9^ m) 
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SD- 1 5 9 

mm 1 5 9 

Phe(4-F)-N-Me-Phe(4-Cl)-N-Me-TyT(3-tBu)-NH 2 



R 


OJ : Ph(4^1) 


Reaction 1 






Compound 
T4 (g) 


Compound 
122 (g) 


CMP] 
<g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(s) 


1.080 


1.630 


1.330 


0.91 


20.00 


16 


nHx:EA=l:l 


I-al59 


2.000 


Reaction2-a 








Compound 
I-al59(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


2.000 


5.60 


25.00 


1 


MCMeOH =20:1 


I-bl59 


1.13 


Reaction3 






Compound 
1-M59 (g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.130 


0.861 


0.777 


0.53 


20.00 


3 


nHx:EA=l:l 


I-C159 


0.908 


React ion4-a 






Compound 
I-cl 59(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.908 


1.96 


10.00 


3 


MCMeOH =20:1 


0.625 


21.59 


ESI-MS(M*+1):612 




1H-NMR(CDQ 3 ): (two rotamers) d 1.28 and 1.35(9H,s), 2.38 and 2.55(3H, s), 2.40-3.32(6H, m). 2.85 and 3.0(311, s), 3.56 and 
3.72(1H. t, J = 8.8Hz), 4.92(2/5H, m), 5.20-5.50(5/2H, m), 5.60 and 5.78(3/511, brs), 635-7.40(25/2H, ro) 
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£D- 1 6 0 
MMM 1 6 0 

Phe(4-F)-N-Me-D-Phe(4-Cl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH,Ph(4-Cl):D 


Reaaionl 






Compound 
T4 (g) 


Compound 
122 (g) 


CMPI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.519 


0.781 


0.639 


0.44 


10.00 


16 


nHx:EA=l:l 


I-al60 


0.947 


Rcaction2-a 












Compound 
I-al60(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.947 


5.60 


15.00 


1 


MCMeOH =20:1 


M>160 


0.624 


Rcaction3 








Compound 
l-bl 60(g) 


Compound 

Pi (g) 


CMPI 

(s) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(E) 


1.330 


0.476 


0.430 


0.30 


15.00 


3 


nHx:EA=l:l 


I-cl60 


0.46 


Rcaclion4-a 










Compound 
I-cl60(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.460 


1.00 


5.00 


3 


MCMeOH =20:1 


0.300 


19.53 


ESI-MS(M*+1):612 




1H-NMR(^l>u 3 >: d 1.35(9H,s), 130-2.96(5H, m), 2.88(3H, s), 2.89(3H. s), 3.03-3.35(lH, m), 3.83(3/4H, m), 5.29(2H s) 
5.43(6/4H. m), 6.20(3/4H, brs), 6.52<1H, d, J=8.8Hz), 6.78(1H, d, J=8.8Hz), 6.90-732(10H, m) 
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B:D- 1 6 1 

mm 1 6 1 

Phe(4-F)-N-Me-Tyr-N-Me-T}T(3-tBu)-NH : 



R 


CH,Ph(4-OH) 


Reaction 1 






Compound 
T4 (g) 


Compound 
124 (g) 


CMPI 
(S) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(8) 


1.300 


2.600 


1.730 


1.09 


30.00 


3 


nHx:EA=l:l 


1-3161 


2.610 


Reaction2-a 










Compound 
l-al61(g) 


TFA 
(ml) 


MC 
! M) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


2.610 


6.47 


33.00 


3 


MC.McOH =20:1 


J-bl61 


1.300 












Compound 
I-bl61 (g) 


Compound 
P4 (g) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 

(8) ' 


1.300 


1.200 


0.964 


0.70 


30.00 


3 


nHx:EA=l:l 


I-C161 


1.880 


Reaction4-b 










Compound 
I-cl 61(g) 


Pd/C 
(8) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(B) 


HPLC 
min 


1.880 


0.282 


40.00 


3 


MCMeOH =20:1 


0.500 


17.94 


ESI-MS(M%1):593 






IH-NMR(LUjUD): (two rotamers) d 1.41 and 1.42(9H,s), 2.32 and 2.39(3H, s), 2.90 and 3.07(3H, s), 2.59-3 J0(7H, m), 3.72 
and 3.85(1/2H, m), 5.05 and 530(1/2H, m), 5.60(1H, m), 6.50-7.43(1 1H, m) 



327 



WO 00/44770 PCT/JP00/00444 



B.D- 1 6 2 

nmm 1 6 2 

Phe(4-F)-N-Me-D-Tyr-N-Me-Tyr(3-tBu)-NH 2 



R 


CH 2 Ph(4-OH):D 


Reaction 1 








T4 (g) 


Compound 
125 (g) 


CMP! 
(fi) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.920 


2.000 


1.220 


0.77 


30.00 


3 


nHx:EA=l:l 


I-al 62 


1.550 


React ion 2-b 












Compound 
I-al 62(g) 


Pd/C 

(s) 


MeOH 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.550 


0.233 


20.00 


12 


MOMeOH =20:1 


I-bl62 


0.977 


Reaction3 






Compound 
I-D162 (g) 


Compound 
P4 (g) 


CMP1 
(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.977 


1.080 


0.871 


0.64 


20.00 


3 


nHx:EA=l:l 


I-cl62 


1.330 


React ion4-b 










Compound 
I-cl62(g) 


Pd/C 
(g) 


MeOH 
(m!) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


1.330 


0.200 


30.00 


3 


MCMeOH =20:1 


0.500 


18.54 


ESI-MS(M*+1):593 






1H-NMR(UU 3 UD): 6 1.45(9H,s). 2.42-2.75(4H, m), 3.02(3H, s), 2.34-3.15(2H, m), 3.32(1/5H, dd, J =7.6, 8.8Hz), 4.03(4/5H, L 
J=8.8Hz), 5.42-5.65(2H, m), 6.65-7.25<12H, m) 
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^D- 1 6 3 

1 6 3 

Phe(4-F)-N-Me-Ala( j8 -2-thienyl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH : (2-Thienyl) 


Reaction 1 


Compound 
T4 (g) 


Compound 
126 (g) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.670 


0.916 


0.820 


0.56 


20.00 


16 


nHx:EA=l:l 


I-al63 


1.280 


Rcaction2-a 


Compound 
I-al 63(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.280 


3.80 


19.00 


3 


MOMeOH =20:1 


1-0163 


0.513 


React ion3 


Compound 
1-bl63 (g) 


Compound 
PI (g) 


CMPI 
(g) 


TEA 
(mi) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.513 


0.418 


0.379 


0.30 


20.00 


3 


nHx:EA=l:l 


1-C163 


0.587 


Reactions a 


Compound 
l-cl63(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 

min 


0.587 


1.32 


10.00 


3 


MC:McOH =20:1 


0.35 


23.7 


ESI-MS(M'+1):583 


1H-NMR(CDC1 3 + CD 3 OD): (two roiamers) 6 1 JO and 1.35(9H,$), 1.80(1/3H, m), 2.25, 2.58 and 2.88, 3.0(6H, s), 2.0-3.25(5H, 
m), 335(2/3H, m). 3.60(1 H. m), 4.90(1/3H, m), 5.27(2/3H. m), 5.37-5.64(1 H, m), 6.40-6.72(2H, m), 6.72-7.20(8H, m) 
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^D- 16 4 

&mm 1 6 4 

Phe(4-F)-N-Me-D-AJa( 0 -2-thienyl)-N-Me-Tyr(3-tBu)-NH 2 



R 


CH : (2-Thicnyl):D 


Reaction! 






Compound 
T4 (g) 


Compound 
126 (g) 


CM PI 

(B) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(S) 


0.760 


1.040 


0.930 


0.64 


20.00 


16 


nHx:EA=l:l 


I-al 64 


1.430 


Reaction2-a 










Compound 
I-al 64(g) 


'I FA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 

! (e) 


1.430 


4.43 


25.00 


3 


MOMeOH =20:1 


I-bl 64 


0.500 


React ion3 








Compound 
I-bl 64(g) 


Compound 
PI (g) 


CMPI 
(B) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.500 


0.400 


0.360 


0.28 


20.00 


3 


nHx:EA=l:l 


1-C164 


0.857 


React ion4-a 








Compound 
I-cl 64(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(8) 


HPLC 
min 


0.857 


1.92 


15.00 


3 


MCMcOH =20:1 


033 


21.7 


ESI-MS(M*+1):583 






lH-NMR(CDClj): 6 1.35(9H,s), 2.17-3.20(7H, m), 2.91(3H. s), 2.95(3H, s), 3.28(1/2H, dd, J=15.8, 7.9Hz), 3.85(1/2H, t, 
J=7.9Hz). 535 and 5.45(2H, m), 5.65(1H, brs), 6.28<2/3H, brs), 6.48-7.30(28/3 H, m) 
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B.D- 1 6 5 

nmm 1 6 5 

Phe(4-F)-N-Me-Ala(p-c-Pr)-N-Me-Tyr(3-tBu)-NH 2 





CH^-Pr 


Reaction 1 




Compound 
T4(g) 


Compound 
128(g) 


CMPI 
fe) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


0.820 


1.100 


1.000 


0.90 


33.00 


17 


nHx:EA=l:l 


l-al65 


1.260 


Reaction2-b 








Compound 
I-al65 (g) 


Pd/C 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.260 


0.120 


24.00 


3 


MCMeOH =30:1 


I-M65 


0.600 


Reaaion3 






Compound 
I-M65(g) 


Compound 
Pl(£) 


CMPJ 

Cs) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Produa 


Amount 
(g) 


0.600 


0.540 


0.490 


0.50 


16.00 


18 


nHx:EA=l:l 


I-C165 


0.590 


Reaction4-a 










Compound 
1-C165 (g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.590 


1.40 


7.00 


3 


MOMcOH =30:1 


0.300 


18.61 


ESI-MS(MM): 541 




lH-NMR<CD 3 OD): (iwo rotamers) S 0.85-0.78(5H, m), 1.39-1.91(2H, m), 1.47 and 1.49(9H, s), 2.34 and 2.69(3H, s), 2.49- 
3.38(4H, m), 2.98 and 3.03(3H, s\ 3.75-3.48(lH, m), 5.06-5.15 and 5.49-5.67(2H, m), 6.65-6.88(2H, m), 7.04-7.43(5H, m) 
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1 0 : Ufam 1 6 6 1 7 6 0>&JS7.*-A 




I-cl66, I-cl76 



10 Igl) 

it^P4, <t^l2 9, I 3 ORtfCMP I ©THF^tC^TTT E 

^7Ai?D7^77^ (y'J^'JH THSlTI-al6 6, I -a 17 
15 6£f#£o 

IH2) 

I - a 1 6 6, I - a 1 7 6 <Dz/tt-y->®m\Z 2 N-N a OH^flP*. 
3B»Tfll#Lfc. fi^jlKtlN HC 1 £2ra*pH=3~4K:MaL&&. PS? 

T I — b 1 6 6 , I - b 1 7 6 £f»fc. 
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18 3) 

itte® I -b 1 6 6, I - b 1 7 6. f^!|5T4MCMP I OTHF/g^tC 
*8TTTEA*1P*.MT«#L&. fij6«fc**JPA, BKx^Tttfflt. 

5 ftUfc«$**7A^DTh^57^ (->'J*y;W T»«l/TI -C 1 6 6, 

I - c 1 7 6 zntz. 

Ig4) 

^*I-cl6 6. I -c 1 7 6©**/-;W»«CPd (OH) 2 £Jn^L 

io **»H»TT*iTji^tfc. Pd (oh) 2 zm£LtzWi. mmzm&mm 

0lCfi£oT^*nfc#^«J©*ffif9*. SID- 1 6 6*«tZ>* 
D - 1 7 6 t3^f o 
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1 6 6 

mmm 1 6 6 

Phe(4-F)-N-Me-Phg-N-Me-Tyr(3-tBu)-NH 2 



Reaciionl 






Compound 
129 (g) 


Compound 
™ (g) 


CMPI 
(E) 


TEA 
(ml) 


THF 
(mi) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.630 


1.000 


1.170 


1.22 


30.00 


3 


nHx:EA 
=1:1 


l-al66 


1.070 


React ion2 








Compound 
I-al66(g) 


2N NaOH 
(m!) 


dioxane 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.070 


2.50 


20.00 


3 


MQMcOH =20:1 


I -bl 66 


1.030 


Rcaction3 


Compound 
1-5166 (g) 


Compound 
T4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.030 


0.504 


0.668 


0.42 


20.00 


3 


nHx:EA 
=1:1 


I-C166 


0.595 


React ion4 


Compound 
I-cl66(g) 


PdfOH), 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.595 


0.100 


10.00 


3 


MOMeOH *2(fcl 


0.480 


20.00 


ESI-MS(M*+1):563 


1H-NMR(CD 3 0D): (two rotamers) 6 1.40 and 1.49(9H,s), 2.75 and 2.90(3H, s), 2.95 and 3.15(3H, s), 2.53-3.50(5H, m) 4.12(1H, 
m), 4.74 and 5.32(1 H, m), 6.40-7.58(1 5H, m) 
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3tD- 1 7 6 

mmm 1 7 6 

Phe(4-F)-N-Me-D-Phg-N-Me-Tyr(3-tBu)-NHj 



Reaction 1 




Compound 

bo (e) 


Compound 
P4 (fi) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.646 


2.160 


2.300 


1.45 


20.00 


3 


nHx:EA 
=1:1 


I-al76 


1.030 


Re action 2 






Compound 
I-al76(g) 


2N NaOH 
(ml) 


dioxane 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


1.030 


2.40 


20.00 


3 


MC:MeOH =20:1 


l-bl76 


0.540 


React ion 3 




Compound 
I-M76 (g) 


Compound 
T4 (g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.540 


0.268 


0.355 


0.22 


10.00 


3 


nHx:EA 
■1:1 


I-C176 


0.450 


Reaction4 








Compound 
l-cl76(g) 


Pd(OH)j 
(B) 


MeOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.450 


0.070 


10.00 


3 


MCMeOH =20:1 


0.270 


20.98 


ESI-MS(MM):563 


1H-NMR(CD 3 0D): b 1.46<9H^), 2.50(3H, s), 2.82(3H, s), 2.72-3.13(3H, m), 3.402H, m). 4.20{1H, m), 5.48(1 H, dd, J=13.2, \ 
6.2Hz), 6.25(1 H, brs), 6.35(2H, d, J=8.8Hz), 6.75{1H, d, J=8.8Hz), 6.90(IH, dd, J=8.8, 1.7Hz), 7.05-7.45(8H, m) 
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7.+- a 1 1 \z, mmm 1 6 7 ~ 1 7 1 o^x^-a^^t. 



1 1 : mum 1 6 7 ~ 1 7 1 0£fi)U*-A 

tBu tBu 

n rY 0H Jvoh 

Al,, "'^ ^ XJ H 2 ,PdCata.yst Me Q XJ 
< ReMoM ^V^H-V NH2 

R O R H O 

131-35 I-al67~171 I-bl67~171 

tBu tBu 



OH 



P1 V^i rV" V^i r*V 

pJSfona Reaction4 xA^^ 

"or"o 0 R M 0 

I-cl67-171 



Ill) 

ffc-&4&Tl, ffc'&tt I 3 1~I 3 5MCMP IOTHFMC^TTTE 
^7A^7D7h^7^ (->U*y;W TWKUTI -a 1 6 7-1 7 1 
182) 

itS® I - a 1 6 7~1 7 10^^y-;i/^(CPd/C$JnA, 3K*£ffl£t 
A^D7h^7^ (->'J*y;W TfifiULTI - b 1 6 7-17 1 
18 3) 

ft^tl I -b 1 6 7~1 7 1, ft^ttP 1, RtfCMP I OTHFMCftH 
TTTEAt**MTa»Lfc. Static* £Jn*. ffStxfJl/TttUl L, fig 
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Uci$^7A^o-?h^77^ (*>u*y;w tfssu i -c 1 6 7~i 

7 1 
XS4) 

fb^I -c 16 7-17 l©^DD^^>»jftK?frarFTTFA*lPA* 
&. 

1 7 1 K^-fo 
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m.D- 1 6 7 

mm 1 6 7 

Phe(4-F)-N-Me-a-Me-Phe-Tyr(3-tBu)-NH, 



R 


CH 2 Phe 


Reaction] 




Compound 
Tl(g) 


Compound 
131(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction rime 
(hr) 


Column 
sol. 


Product 


Amount 

(g) 


0.570 


1.180 


0.900 


0.80 


24.00 


5 


nHx:EA 
=1:2 


I-al67 


0360 


Rcacrion2 






Compound 
l-al67(g) 


Pd/C • 
(g) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


0360 


0.040 


6.00 


3 


I-D167 


0.260 


Reaction3 




Compound 
I-bl67(g) 


Compound 
Pl(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column 
sol. 


Product 


Amount 
(g) 


0.260 


0.420 


0.780 


0.40 


630 


120 


nHx:EA 
=1:2 


I-C167 


0.060 


Rcaction4 








Compound 
I-cl 67(g) 


TFA 

(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.060 


0.20 


0.70 


3 


MCMeOH =20:1 


0.01 


21.813 


ESl-MS(MVl): 577 


lH-NMR(CDO>): 6 1.30(3H, s), 134(9H, s), 237-2.62(3H, m), 231(3H. s), 3.07(1H, d, J=14.5Hz), 3.24-3.41(2H, m), 
3.73(1H, t, J=8.3Hz), 4.48-4.57(lH t m), 537-5.58(2H, m), 6.50(1H, d. J=9.0H2), 6.75(1H, d, J=93Hz), 6.77(1H, s), 6.97- 
737(9H,m) 
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m.D- 1 6 8 

mmw 1 6 8 

Phe(4-F)-N-Me -a-Me-Phe-T>T(3-tBu)-NH,:Diastereomeric mixture 



R 


CHjPhe:D 


Reaction 1 




Compound 
! Tl(g) 


Compound 
132(g) 


CM PI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(8> 


0.390 


0.820 


0.640 


0.60 


16.00 


5 


nHx:EA=l:2 


l-al68 


0.670 


Reaction2 






Compound 
J-al68 (g) 


Pd/C 
(8) 


MeOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 


0.670 


0.060 


12.00 


3 


I-D168 


0.500 


Reactions 




Compound 
!-bl 68(g) 


Compound 
PI (8) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.500 


0.810 


1.400 


1.20 


12.00 


120 


nHx.EA=2:l 


1-C168 


0.210 


Reaction4 




Compound 
I-cl68(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. i 


Amount 
(8) 


HPLC 
mm 


0.210 


0.53 


2.60 


3 


MC:MeOH=20:l 


0.070 


20.15/20.93 


ESI-MS(M*+1): 577 




IH-NMR(CDC1 3 ): (two roiamers) 6 1.12-1.41 (3H, m), 1 3S(9H, s), 1.98 and 2.40(3H, s), 236(1 H, s), 2.46-2.78{2H. m), 2.82- 
3.28(4H, m), 3.42-3.83(2H, m), 4.52-4.72(lH, m), 5.38-5.56(lH, m), 5.98-6.22(lH, m), 6.61 -6.28(2H, m), 6.35-7.38(1 OH, m) 
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^D- 1 6 9 
m&m 16 9 

Phe(4-F)-N-Me-a-Me-Leu-1Vr(3-tBu)-NH 2 



R 


i-Bu 


React ioDl 




Compound 
Tl (g) 


Compound 
«3 (g) 


CMPI 
(g) 


TEA 

(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.560 


1.770 


2.310 


1.68 


60.00 


12 


nHx:EA:MC 
= 1:1.5:1 


I-al69 


2.390 










Compound 
l-al69(g) 


Pd/C 

te) 


McOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


2.390 


0.360 


80.00 


12 


l-bl69 


1.490 








Compound 
J-bl69(g) 


Compound 
PI (g) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction 
time (hr) 


Column sol. 


Product 


Amount 
(g) 


1.490 


1.230 


1.510 


1.10 


78.00 


12 


nHx:EA=l:2 


1<169 


0.910 


Reaction4-a 




Compound 
I-cl 69(g) 


TEA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(fi) 


HPLC 


0.850 


1.30 


1.30 


4 


MCMeOH =25:1 


0.130 


2130 


ESI-MS(M*+1):543 


1H.NMR(CD 3 0D): 6 0.79(6H, t, J=7.0Hz), 1-27(3H, s), 1.46(9H, s), 1.5M.79(3H, m), 2.54-2.67(2a m), 2.76(3H, s), 3.04{1H, dd, 
1*14.3. 5.6Hz), 3.21(14 dd. J=14.0. 6.8Hz), 3.81(1H, t, j=6.5-7.1Hz), 4^6(1H, dd, J=14.1. 6.4Hz), 5J9(1H. bis). 5.78(1H. brs), 
6.6104 d. J=7.8Hz), 6.93-7.14(6H, m), 7.45(1H, bis) 
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ID- 1 7 0 

mmm i i o 

Phe(4-F)-N-Me-a-Me-D-Abu- r tyr(3-tBu)-NH 2 



R 


Et:D 


Reaction! 


Compound 

•n(g) 


Compound 
134(g) 


CM PI 

(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.147 


0.150 


0.220 


0.16 


3.00 


12 


nHx:EA=l:l 


l-al70 


0.251 


Reaction2 


Compound 
I-ai70(g) 


Pd/C 
(S) 


McOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


0.250 


0.150 


5.00 


3 


I-D170 


0.151 


Reactions 


Compound 
l-bl70(g) 


Compound 
Pl(g) 


CM PI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.150 


0.18 


0.160 


0.12 


3.00 


16 


nHx:EA*l:l 


I<170 


0.145 


Rcaction4 


Compound 
I-cl70(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction 
time (hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.140 


0.60 


3.00 


2.5 


EA:MeOH -20:1 


0.075 


19.5 


ESI-MS(M*+1):515 


1H-NMR(CDC13): 6 0.57(3H, t, J=7.6Hz), l.21(3H, s), 1.37(9H, s), 1.63-1.82(2H, m), 1.70-1.92{2H, m), 2.59-2.71(2H, m), 
2.72(3H, s), 3.03-3.21(2H. m), 3.84(1 H, I, J«7.0Hz). 4.60(1 H, q, J=6.0Hz), 5.5 1(1 H, brs), 5.84(1 H, d, J=7.3 Hz), 6.62(1 H, d, 
J=8.0Hz), 6.91-7.03(5H, m), 7.09-7. 14(2H, m), 7.54(1 H, s) 
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*D- 1 7 1 

mmm i 7 i 

Phe(4-F)-N-Me-a-Me-D-Val-'IVr(3-tBu)-NH 2 



R 


i-Pr.D 


Reaction 1 




Compound 
Tl(g) 


Compound 
135(g) 


CMP! 
(fi) 


TEA 
(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.144 


0.170 


0.150 


0.17 


3.6 


12 


nHx:EA=3:2 


I-al7l 


0.120 


Reaaion2 








Compound 
1-8171 (g) 


Pd/C 
(fi) 


MeOH 
(ml) 


Reaction time 
<hr) 


Product 


Amount 
(E) 


0.120 


0.020 


5.00 


1.5 


I-M71 


! 0.080 


Reaction3 






Compound 
I-bl71(g) 


Compound 
PI <g) 


CMPI 

(e) 


TEA 
(ml) 


THF 
(ml) 


Rcaaion time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.080 


0.190 


0.170 


0.12 


2.00 


30 


nHx:EA=2:3 


I-C171 


0.050 


Reaction4 








Compound 
I-cl71(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(br) 


Column sol. 


Amount 
(S) 


HPLC 
min 


0.050 


0.36 


1.00 


3 


MCMeOH -7:1 


0.02 


20.40 


ES1-MS(M*+1):529 




lH-NMR(CDa 3 ): 6 0.69(3H, d, J=6.7Hz), 0.85(3H, d, J=6.7Hz), 1.16<3H, s), 1.36(9H, sX 1.76-1.92(1H, m), 2.27-2.44(lH, m), 
2.52-2.70(2H, m), 2.82(3H. s), 3.03-3.24(2H, m), 4.54-4.62(lH, m), 5..47(1H, brs), 5.76(1H, d, J=7 JHz), 6.60(1H, d, J^.lHz), 
6.87-7.06(4H, m), 7.09-7.16(2^ m), 7 J7(1H, brs) 
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1 2 : HflgfiJ 1 7 2:fcJ;tf 1 7 3 <D-&f$.Z*-& 




I-C172-173 



io IS l ) 

ft^TL -fk^t) I 3 6-1 3 7&7JCMP I ©TH F^t3^2JTTT E 

e7A^D7hy77^ {i/ViifM TffiMLTI - a 1 7 2-1 7 3 £f# 
15 fc. 

112) 

<t£til -a 1 7 2-1 7 3<D*$ ;-)l®m\ZP 6 (OH) 2 $JPA, tK^ 

niTT^tijtbfc. Pd (oh) z zm£Ltzm. mmzffi&mf&Ltz 

20 i$^5A^o?h^77^ (->U*yjW Tm^lLTI -b 1 7 2-1 7 3 
IS 3) 

Ml-bl 7 2- 1 7 3. {t£#jP 1, RtfCMP I 0THF8»HC»3JI 
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l/^^5Ai?D7h^77-f ('>U*yjW T»»UT I-cl72~ 
1 7 3 

IS4) 

I -c 1 7 2~1 7 3©5>£na**>»«Kft&TTTFA£inA 

2C«-3T^rit*tlfcft{b^«©jfeK«€, tD-17 2£cfctf 
D- 1 7 3\ZxkT* 
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iD- 1 7 2 

mmm 1 7 2 

(2S)-N-[(N-{(lS)-2-[3-(tert-butyl)-4-hydroxyphenyl]-l-carbamoylethyl} 
carbamoyl)cyclopentyl]-2-amino-3-(4-fluoropfaenyl)-N-methylpropanamide 



Reaction] 


Compound 
Tl <g) 


Compound 
136 (g) 


CMP1 
(6) 


TEA 

(ml) 


THF 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Product 


Amount 
(8) 


0.600 


1.050 


0.973 


0.70 


20.00 


3 


nHx:EA 
= 1:1 


I-al72 


1.210 


Reaction2 








Compound 
1.172(g) 


PdfOH), 
(S) 


McOH 
(ml) 


Rcaciion lime 
(hr) 


Product 


Column sol. 


1.210 


0.182 


30.00 


3 


l-h!72 


MC:MeOH =20:1 


Reaction3 


Compound 
I-bl72 (g) 


Compound 
PI (8) 


CMPI 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.744 


1.170 


1.050 


0.72 


20.00 


52 


nHx:EA 
■ 1:1 


I-C172 


0.518 


Reaciion4 


Compound 
l-cl 72(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(8) 


HPLC 
min 


0.518 


1.330 


10.00 


3 


MC:McOH =20:1 


0.130 


19.59 


ESI-MS(M*+1):527 


lH-NMR(CDCIj): (two roiamcrs) 6 1 30 and 1.40(9H,s), 1.15-2.42(8H. m). 2.52-2.80(2H, m),2.86 and 2.92(3H, s), 3.02- 
3.35(2H. m), 3.58 and 3.85(1H. m),4.30 and 4.61(1H, m), 5.68(lH t brs),6.08-6.42(l H, m), 6.51-7.39(7H t m) 
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SD- 17 3 

%mm 1 7 3 

(2S)-N-[(N-{(lS)-2-[3-(tert-but^ 

cyclohexyl]-2-amino-3-(4-fluorophenyl)- N-methylpropanamide 



Reaction 1 






Compound 
Tl(g) 


Compound 
137 (g) 


CM PI 

(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.708 


1.310 


0.766 


0.84 


20.00 


3 


nHx:EA 
= 1:1 


l-a!73 


1.400 


Reaaion2 










Compound 
l-a!73(g) 


Pd(OH) 2 
(g) 


McOH 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(g) 


1.400 


0.210 


30.00 


3 


1-M73 


0.934 


Reaction 3 






Compound 
W>173 (g) 


Compound 
PI (g) 


CM PI 
(g) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.930 


1.410 


1.270 


0.87 


30.00 


120 


nHx.EA 
=1:1 


I-C173 


0.271 


Reaction^ 








Compound 
I-cl73(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


HPLC 
min 


0.271 


0.700 


5.00 


3 


MC.'MeOH =20:1 


0.030 


24.76 


ESI-MS(M*+1):541 






1H-NMR(CDCI 3 ): (two rotamcrs) & 130 and 1.40(911.5), 2.15-2.50(10H, m), 2.52-2.80(2H, m),2.S6 and 2.92(3H, s), 3.02- 
3.35(2H, m), 3.58 and 3.85(1 H, m), 4.30 and 4.61 (1H, m),5.68(lH, brs),6.08-6.42(lH, m). 6.51-7.39(7H, m) 
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7.^- A 1 3 : %WM 1 7 4 A 



tBu tBu 




I-cl74 HJg^l 7 4©fcfc* 



Ill) 

(fc-&ftTl, ft^I 3 8R7JCMP I OTHF^MIC^aiTTTEASrJPA 
MTJIWUfc. SMKzkSrflnK.. IfflH^TJIttlL, fi&SJ£Jfi2KTifci*U 

112) 
XS3) 

fk^I-bl7 4, ft&ttPl.' RfjCCMP I©THF»«t»aiTT 
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ffc^ttl-c 1 7 4 0v^DO^^>}gjK{c?&^ITTTFA&jB>tMTaj^ 
Ufc. iSBlNaHCO,*jfflBE*3iPA*ftL. It^x 

fS^THlfflU *7kttK-7y*->^Z»Tftji», Mbit. i«ffl!*«JEjB®Lfc 

X^-A 1 3fctt-3T*j«snfcfl:^*©M«*, iD-174 fC^To 
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*D- 1 7 4 

mmm 1 7 4 

Phe(4-F)-N-Me-Tle-Tyr(3-tBu)-NH, 



Reaoionl 


Confound 
Tl (g) 


Gompound 
138(g) 


CMPI 
(g) 


TEA 
(ml) 


THF 

N) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.633 


a660 


a756 


0.37 


15.00 


24 


nHxrEA 
=1:2 


I-al74 


0.670 


Reaaion2 


Compound 
l-al74(g) 


TFA 
(ml) 


MC 
(iri) 


Read ion time 
(hr) 


Column sol. 


Product 


Amount 
(g> 


(X670 


2.00 


10.00 


1 


MCMeOH=10:l 


I-bl74 


0.518 


Reaaion3 


Compound 
J-bl74(g) 


Compound 
PI <£> 


CMPI 

(g> 


TEA 
(mi) 


THF 
(nJ) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


asis 


0.809 


0.730 


0.40 


10.00 


36 


nHx:EA=l:2 


i<174 


0393 


Reaction4 


Compound 
I<174(g) 


TFA 
(ml) 


MC 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.393 


1.00 


5.00 


1 


MCMeQH =15:1 


0.162 


1754 


ESI-MS(M*+1)329 


lH>NMR(CDa3):(lNW rotamere) 6 1.02 and 1.03 (9Hs), 1.35 and 136(9H s), 275(3R s), 270 and 3.00(4H m), 3.12(1H, dd, 
J=103, 6.3Hz), 3.60 and 3.82(1H m), 4.64{1H, m), 5.50(1H, brs), 5.80 and 6.00(1H, brs), 6.70(1H, s), 6.80-7.15(6H, m) 
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m 7 5(D^J$.X^-A$;^To 



tBu 



1 7 5<D£$X*-A 



l OBn Boc-Tle-OH 

XJ CMPI, Et 3 N 

H 2 N^Y 0Me 
O 



Reactionl 
T>T(0>Bn,3-tBu)-OMe 



tBu 

n J*J NaH.Mel 

THF Boc N - A N'V OMe DMF 

«rtinm Boc ^ N T pgJSona 



I-al75 



tBu 

0 XJ NK,OH 



„OBn 



Me 

Me O 

I-M75 
™ f, 

CMPI, Et 3 N 



_ Me 0 

o rt -N^ kl X^OMe MeOH Boc* 

B0C 4 K/X Reactions ^ Me O Reartion4 



Me 0 




OBn 



I-C175 

tBu 

JyOBn 



0 AJ H 2 ,Pd Catalys t t^l 0 
O Me 0 Reactions 0 ^ Me O 



I-el75 



1 7 5 



Igl) 

1Vr(0-Bn,3-tBu)-OMe, fb&^lB o c-Tl e-OHMCMP I COTHF 
7 5 £f#£o 



112) 

<k^tt I - a 1 7 5©DMF^Cft£PTTNaH<hMe I SlOAifiTffi^ 
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Ltzo &J&mzftmT-C*&1XiZ* IN HC 1 *fln;t*?nU EA/nHx 
(1/2) •ZM&Ltz. #M 3 Bifei*U 

U T*|ig!LT I — b 1 7 5 zmtzo 

IS 3 ) 

fc^ft I - b i 7 5 o^^y-;ws«iK: 2 8 *7>*-7*8iK£jbnA3irc 

OVh^7^ (->U*y;W Tff§gLTI-c 1 7 5£f#fc. 
IS4) 

IS 5) 

flAfcl-dl 7 5, fc£*P4fttfCMP I©THF»ttfc»aiTTTEA 

A7A^D7h^77^ (S/'J*y;W TiilTI-e 1 7 5£f#&. 
IS 6) 

ffc^tt I -e 1 7 50^^;-;««|;Pd (OH) 2 £JD;L 7KSHffl^T 
TMTJJMfLfc. Pd (OH) 2 SaSLm IS^EIit^S^^ 
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B.D- 1 7 5 

mmm 1 7 5 

Phe(4-F)-N-Me-Tle-N-Me-Tyr(3-tBu)-NH, 



Reactionl 




T>i(0-Bi3-lBu)- 
OMc(g) 


Boc-TlfrOH 
(£) 


CMPI 


TEA 
(iri) 


THF 
(iri) 


Reaction timt 
(hx) 


Column sol. 


Product 


Amount 


1.720 


1280 


1.410 


1.40 


34.00 


12 


nHx:EA=5:l 


J-al75 


2200 










Compound 
I-al75 (g) 


NaH 
(g) 


Methyl 
Iodde(mJ) 


DMF 
(rrf) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount i 
(g) 


2200 


0.480 


222 


22.00 


1 


nHx:EA=5:l 


I-bl75 


1.930 


Reacuon3 






Compound 
l-M75(g) 


NH.OH 
(frf) 


MeOH 
(ml) 


Reaction tine 
(hr) 


Column sol 


Product 


Amount 


1.930 


130.00 


230.00 


20 


nH>cEA=21 


I-C175 


0564 


Reactioo4 






, Compound 
1*175 (g) 


TFA 
(ml) 


MC 
(iri) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


0.680 


278 


aoo 


1.5 


MCMeOH 


=201 


W175 


O500 


HcacuonS 




Compound 
I-dl75(g) 


Gbmpound 
Pl(g) 


CMPI 
(g> 


TEA 
(ml) 


1HF 
(iri) 


Reaction time 
(hr) 


Column soL 


Product 


Amount 
(g) 


O500 


0.951 


0546 


O50 


1250 


12 


nHx:EA=2l 


I-dl75 


0254 


Rcacuon6 






Compound 
I-dl75(g) 


<g> 


MeOH 
(n<) 


Reaction time 
(hr) 


Column sol. 


Amount 


HPUC 
min 


0.250 


0.050 


10.00 


3 


MCMeOH =15:1 


0.098 


19280 


ESI-MS(MVl):543 






lH^MRCOXJa): 6 (18X90, s), 137(9H, s). 268(1R dd. J=13.6\ 7JHzX 285-3.0l(2H, m), 292(3H, s), 298(3H, s), 3.11-3.22(1H m), 
3.94(1H, (« J=7.0H4 5.19(1H s), 522(1H, hrs), 5.37(1H, dd, J=105, 5.61fe), 5.98flH, brs), 6\55(1H, d, J=7.9Hz),6\88(lH dd, J=84 
22Hz),6.94-7.00(2}i m),7^7.7J4(3H m) 
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fc, gftftl 17 7-180 lC^3&®4^#©$iiit£gC - 5 \z*fr. 



5 IC-5 

fusea i77~i8o 0&m*m# 



F 3 C 



HN C0 2 H 
2 



HN C0 2 H 
2 



HN^C0 2 H 
2 



Et0 2 CXO 2 H 



P6 



P7 



P8 



P9 
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2 7 



5 #S*W#p 6-P8C0^+-A 



10 



H 2 N COjEt 



1) CS 2 , Mel, K 2 CQ 3 , THF/H^ 

2) K 2 C0 3 , Mel. DMSO 

Reaction 1 



Glycine ethyl ester 
hydrochloride 



HClfsafd in EtOH) r 
EtOH/H 2 0/dioxane 
React ton3 



H 2 N^C0 2 E1 



I-C177-I 



C0 2 Et 



F-Pyridyl iodide 

tBuOK. THF 
Reaction2 



I-al77-I 



za, NagCOa ( 

dioxane/H 2 0 
Reaction4 



HN^CO^t 
Z 



I-dl77-I 



I-b 177-1 



NaOH 
EtOH/H 2 0 
Reactions 



HN CO2H 
2 



P6 



&jIf|l3#P 6 ~P 8 ®-&fiJift*£lTKKWr*. 

F-Pyridyl iodide [2-Fluoro-4- (iodom 
ethyl) pyridinei2-Fluoro-5- (iodomethy 
15 1) pyridine] 11 J. Med. Chera. , 1 9 9 8, 41 (2 
3), 46 1 5**81 LT^JfcU P7iP8©^Utt±C©2-Fluor 
0-5- (iodomethyl) py r i d i net4- (Iodomet 
hyl) -1- (tr i f luor ome thyl) benzene £{£fflLT 

p 6 fcrauarSTfcfcLfc. 

20 

181) 

V »J -> >ifJH7fiMfi8i iCS 2 , tKOTHF K 2 c o 3 1 c 

h 3 1 *ffiThit&. murm&vtz. RBfemm. *£im*, vrnxwnm 

25 «E»j8Lfc»*©DMSO, *OjB^»»iCK 2 CO s *»*tJ9lTL/fc«, 
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MTTCHj I Z'&*\ZMTL, MTfttfUfc. ££SEfc*£JD*., E t 2 

- a 1 7 7 - I fcflfc. 
IS2) 

ffc£*I-a 17 7-1, t-BuOKOTHFMi:-7 8°CTF-py 
ridyl iodide £fc*K»TLftj&«&ft#Ufc. S^MJCtK^SOA, 

LT I - b 1 7 7 - I 
113) 

ft-^fe I - b 1 7 7 - I OX^y-Jk *x ^^•*l7->Ofi'&»«fc<aiPHC 

- c 1 7 7 - I 
184) 

MI-C177-I, Na 2 C0 3 0yt^>, &<D1BL&mmzfiimT 
TZ-C 1 S^fciTLm MTft^Lfc. E 1 2 0 

THlttJU ffi»***Tifei*U **SOr^*->£ATft»fc, atiibfc. it 

d 1 7 7 - I 

Xg5) 

{k-&* I - d 1 7 7 - I 0v;t^>^&fC2N-NaOH£fln;LMTJt 
#bfc. EJS*£1N HC 1 *m*.pH=3~4CB»L&», Bf^x^ke 
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,^^E-4 6-E-4 8IC^T. 
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SE-46 

3-(2-fluoro-4-pyridyl)-2-[(phenylinethoxy)carbonylainino]propaiioic acid 



Reaction 1 






Gly-OEt HCI(g) 


K,CO, 
(R) 


Methyl 
iodide(ml) 


CS, 
(ml) 


THF/H,0 
<«» 


Reaction time 

i («o 


Product 


Amount 
(6) 


20.000 


19.690 


6.96 


8.66 


60.00 /I 4.00 


i 


Crude 
intermediate 


27.061 


Reaction 1 -b 






Crude 
interm ediale (g) 


K,CO, 
(B) 


Methyl 
iodide(mt) 


DMSO/HjO 
(ml) 


Reaction lime 
(hr) 


Column aoi. 


Product 


Am oont 
(6) 


12.000 


8.590 


3.90 


60.00/ 
14.00 


0.5 


nH i :E A =5:1 


l-al77-l 


11.7000 


Reaction2 




I-al77-I <g) 


(io4omeiayl) 
p yrld ioe(m I) 


(BuOK 
(6) 


THF 
(ml) 


Reaction time 

(hr) 


Column sol. 


Product 


A mount 

U) 


2.000 


2.520 


1.190 


32.00 


2.50 


nHi:EA -7:1 


1-6177-1 


2.480 


Reactions 




1-0177.1 (g) 


HCI(s»i'd in 


EtOH) 


EtOH/H,0 
(ml) 


Dioiaac 

(ml) 


Reaction 
time (hr) 


Product 


Amount 
(8) 


2.460 


11.50 


11.50 / 
11.50 


6 


16 


l-cl77.| 


1.33 


Rcaction4 


Iel77.!(g) 


ZCI 
(ml) 


Na,CO, 
(8) 


Diotanc/ H]0 
(ml) 


Reaction time 
(hr) 


Product 


Amount 


1.330 


0.99 


1.000 


1S.00 / 16.00 


2 


1mH77-I 


1.36 


Reactions 


1.0177-1 (g) 


NaOH 

(6) 


EtOH/H,0 
(ml) 


Reaction lime 

(hr) 


Amount 
<8> 


1.330 


0.314 


30.00 / 10.00 


1.500 


1.200 
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7 

3-(2-fluoro-5-pyridyl)-2-[(phenylmethoxy)carbonylamino]propanoic acid 



Reaciionl-i 


Gly-OEl HCl(g) 


K,CO, 


Methyl 

iodide(ml) 


cs, 

(ml) 


THF/HjO 
(ml) 


Reaction 
time (hr) 


Product 


Amount 


20.000 


19.890 


8.96 


8.66 


60.00/14.00 


1 


Crude 
intermediate 


27.061 


Reaction) -b 


Crude 
iniermediate(g) 


K,CO, 
(g) 


Methyl 
jodidc(ml) 


DMSO/H,0 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


12.000 


8.590 


3.90 


60.00/ 14.00 


0.5 




l-a!78-I 


11.7000 


Rcactioo2 


l-a 178-1 (g) 


2-fIuoro-S- 
(iodomethyl) 
pyridine(ml) 


tBnOK 
(g) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


3.990 


8.37 


2.380 


60.00 


3.00 


nHa:EA 


1-0178-1 


4.300 


Reactions 


I-bI78-I(g) 


HCt($at'd in 
EtOH)(ml) 


EtOH/H a O 
(ml) | 


Dioxaoe 
(ml) 


Reaction lime 
(hr) 


Product 


Amount 
(8) 


4.300 


20.00 


12.00/12.00 


10.00 


16 


1-C178-1 


1.8 SO 


Reaction4 




1-C178-I (g) 


ZCI 
(ml) 


NajCO, 


Dioxane/ 
K20 (ml) 


Rcictioo time 
(hr) 


Product 


Amount 
(8) 


1.8S0 


1.40 


1.410 


25.00 / 25.00 


2 


l-d!78-l 


2.940 


Reaction^ 




I-dl78-I(g) 


NaOH 

(g) 


ElOH/HjO (ml) 


Reaction time 
(br) 


Amount 
(g) 


2.620 


0.606 


40.00/ 10.00 


1.500 


2.«00 
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IE-4 8 
*a+IB*P8 

2-[(Phenylmethoxy)carbonylamino]-3-^ acid 



R caction) -a 




G!y-OEl-HCl( 8 ) 


K,CO, 
(*? 


Mctbjrl 
iodidefm 1) 


CS, 
(ml) 


THF/HjO 
(ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


20.000 


19.690 


8.96 


8.66 


60.00 /14.00 


1 


Crude 
intermediate 


27.061 


Rcacttool-b 


Crude 
inierrned iitc(g) 


K,CO, 
(8) 


Methyl 
iodide(ml) 


DMSO/ H,0 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(g) 


12.000 


8.590 


3.90 


60.00 / 
14.00 


0.5 


pHx:EA «5:1 


l-al79-l 


11.700 


R caction2 


l-al79-! (g) 


4~(io4oiscsbyj).). 
(irifluoro 
mcihylJbeoicDC (d 1) 


tBuOK 
(8) 


THF 
(ml) 


Rcactioo time 
(br) 


Column aot. 


Product 


Amount 
(8) 


2.120 


3.220 


1.270 


40.00 


2 


o H ■ :E A -7:1 


I-bl79-I 


3.730 


Reactions 


I-bl79-t (g) 


HC1 

(>afd in EtOH)(mt) 


EiOH/H20 
(ml) 


D ioxane 
(a!) 


Reaction time 
(br) 


Product 


Amount 
(B) 


1.620 


6.50 


6.50/6.50 


3.00 


16 


1.C179-I 


0.737 


R eaction4 


I-C179-I (g) 


ZCI 
(ml) 


Na,CO, 
(g) 


Diosanc/ 
H,0 (ml) 


Reaction time 
(hr) 


Product 


Amount 
(8) 


0.737 


0.45 


0.450 


9.00/9.00 




Ldl79-I 


1.090 


Reactions 


I-dl77.l (g) 


NiOH 

(g) 


EtOH/HjO (ml) 


Reaction time 
(hi) 


Amount 

(Hi 


1.090 


0.186 


9.00 / 9.00 


1.5 


1.010 
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&%to 2 8 
5 ^WP.WP 9 <D&f$.X*-A 

F A 

E,0,C~CCya Na/E|0 °|!, - 
Reactionl 

Diethyl malonate 
10 

xsi) 

Na-me t a 1 (DJL? J-)imW.\Zd iethyl malonatet4 
- (chlor ome thyl) -1-fluorobenzene £i$TL/c 
ft. MTft#Ufc. K£«£*E«*l/fcft* *£an*.. E t jOTJfiffiU 

IfiLTffifcfc* I - a 1 8 0 - I Sfcfc. 

1M2) 

{C&m I - a 1 8 0 - I (DJL* ;-)mm\ZKOHZM7i. 
20 EJS«£«E»l8Lfcft. 7K£flD*., E t 2 OT'ffifrLtz. 3KJBfclN-HC 1 
SJP*., pH=3~4KWSELfcft, @1&X^;H?&ffi U ffifD*tt*Tifei* U 

□ Vh^77^ (->U*^W T»«LTP 9£fcfc. 

25 ti**aE-4 9ic»r. 




Et0 2 C"C0 2 Et 
I-al80-I 



KOH 



EtOH 
Reaction2 



Et0 2 CX0 2 H 



P9 
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IE-49 

2-(Ethoxycarbonyl)-3-(4-fluorophenyl)propanoic acid 



Reaction 1 


Diethyl malonate 
(g) 


4-<chlorometby])-l- 
fiuorobenzene (ml) 


Na-mctai 
(g) 


EtOH 
(ml) 


Product 


Amount 
(g) 


15.000 


10.90 


2.180 


120.00 


I-al80-l 


25.000 


React ion2 


I-al80-I 
(8) 


KOH 

00 


EtOH 
(ml) 


Amount 




(g) 


2.160 


5.170 


160.00 


1.400 
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*««17 7A, B~17 9A. B<D&tiL7>*-Jx£7tkT, 



X±-A1 5 :HJS0U 7 7 A. B-17 9A. BO^+-A 




N-Me-Val-N-Me-Tyr I-al77A (less polar) H^J 177 AQess polar) 

(3-tBu)-NHj I-al77B (more polar) 177 B(more polar) 



Ml) 

<t^P6. N-Me -Va 1 -N-Me -Ty r (3-tBu) — NH 2 
RtfCMP I ©THF«fttt»»TTTEA*JPitMTiI»L&. 

;W TlSLTI-a 177A (less polar) iI-al77B (m 
ore polar) 

lH 2) 

{fc-&* I - a 1 7 7 A (less polar) £ I - a 1 7 7 B (more 
polar) OS*ffl^^;-;WS«[l:Pd (OH) 2 £JPA, TkUfffflHTFT* 
MT«#Lfc. Pd (OH) 2 S8SLfct, , 8S5ffigILf;^e 

nmmna (i7 8A£itfB) tnjg^ji7 9 (i7 9Afc«ktfB) «, ± 
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1 5 \z'ft-oT&tfi2ntcit£y>}<D&nMm*. id-i77a-i 

7 9 B . 
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£D- 1 7 7 A 

HfiS^J 1 7 7 A : Less polar 

(2S>N-{(lS)-2-[3-(tert-butyl)-4-hydroxypheny]]-l>carbanioy]ethyI}-2-[2-amiiio-3- 
(2-fluoro^-pyridyl)-N-methylpropanoylamino]-3-methyl-N-methyibutanamide 



Reaction] 


N-Me-Vel-N-Me- 
Tyr(3-iBu)-NH, 

(s) 


Compound 
P6(g) 


CMP1 
(8) 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
<8) 


0.776 


0.886 


0.711 


0.45 


30.00 


16 


nHx:EA«=l:l 


I-al77A 


0.275 


I-al77B 


0.288 


Reaction2 


Compound I- 
a!77A(s) 


Pd(OH), 
(8) 


McOH 
(m!) 


Reaction lime 
(hr) 


Column sol. 


Amount 
(g) 


HPLC 
min 


0.275 


0.042 


20.00 


3 


MCrMeOH 
*20:1 


0.160 


17.50 


ESI-MS(M*+1):530 


1H-NMR(CDC1 3 ): (two rotamcra) 6 032, 0.42 and 0.60, 0.88{6H, d, Jo7.l-7.9Hz), 1 31 and 1.42(9H, s). 2.00-2.20(1H, m), 2J2 and 
2.91, 2.95(6H, s\ 2.60-3.28(4H t m), 2,95<3H, s), 3.75(1/2H, dd, J=8.8, 6.1Hz), 3.95(1/2H, t, J-6.8H2), 4.65 and 5.00<1H, d, J=8.8Hz), 
4.96 and 5.47(1 H, dd, J«8.8, 7.0Hz), 5.60 and 6.05(1 H, fare). 6.60 and 6.1 5(1 H, d, J=8.8Hz), 6.70 and 7.04(2H, m), 6.92 and 7,12(2H, 
in), 8.12(1H, 01) 
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ED- 1 7 7 B 



1 7 7 B : more polar 
(2S)-N-{(lS)-2-[3-(tert-butyl)^hydroxyp 
(2-fluoro^-pyridyI)-N-melhylpropanoylamino]-3-methyl-N-methyIbutananude 



Reaction2 



Compound 
I-al77B(g) 



Pd(OH)2 
(B) 



MeOH 
(mi) 



Reaction time 
(hr) 



Column sol. 



Amount 
(g) 



HPLC 
min 



0.288 



0.043 



20.00 



MOMeOH 
*20:1 



0.160 



15.48 



ESI-MS(M*+1):530 



lH-NMR(CDCIj): (two rotamers) 6 0.46, 0.72 and 0.78, 0.91(6H, d, J=7.1-7.9Hz), 132 and 138(9H, s), 2.15-2.40{IH, m) t 
2.50, 2.83. and 3.0, 3.08(6H, s), 2.40-3.40(SH, m), 3.70 and 3.90(1H, dd, J=8.8, 3.5-4.4Hz), 4.81 and 5.05(1 H, d, J=9.7Hz). 
4.99 and 5.52(2H, m), 6.05 and 6.49(1 H, brs), 6.48 and 6.64(1H, d, J=7.9Hz), 6.74 and 6.76, 6.82(2H, brs), 6.90-7.lB(2H, 
m), 8.12(1H, d, J=6.2Hz) 
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SD-178A 

UMM 1 7 8 A : less polar 

(2S>N.{(lS>2-t3^tert-butyl)^.hydroxyphenyl]4-carbamoyJethyI}-2-[2-amino-3- 



(2-fluoro-5-pyridyl)-N-methylpropanoylamino]-3-methyl-N-methylbutanamide 



Reaction 1 


N-Me-Val-N-Me* 
Tyr^tBuVNHiCg) 


Compound 
P7(g) 


CMPI 

<e> 


TEA 

(mJ) 


THF 
(ml) 


Reaction time 
(hr) 


Column sol. 


Product 


Amount 
(B) 


1.000 


1.140 


0.917 


038 


20.00 


3 


nHx:EA=l:l 


I-al78A 


0380 


I-al78B 


0.100 


Reaokn2 


Conpound 
]-al78A(g) 


(g) 


McOH 
(ml) 


Reaction 
lime (hr) 


Column sol. 


Amount 
(g) 


HPLC 

min | 


0380 


0.Q57 


10.00 


3 


MCMeOH 
=20:1 


0.210 


17.76 


ESJ-MS(M*+1)330 


IH-NM^CDOj): (iwo rounras) 6 032, 0.42 and 0t60, 0.89(6H, d, J=7.1-7.9Hz), 137 and 1.42(9H, s), 200-230(lH, m), 230, 2.90 
and Z94, 2.95(6H, s), 238-3.29(4H, m), 3.70(1/2H, dd, J=8.8, 6.1Hz), 3.90(1/2H, t, J=&8Hz), 4.67 and 5.04(1H d, J=8.8Hz), 4.95 
and 5.47(1H dd, J=&8, 7.0Hz), 5.70(1H, brs), &Q5 and 635(1H, brs), 638 and 6\65(1H d, J=8.8Hz), 6.75-6.99<2H, m), 7.10 and 
7.18(1H brs), 738-7.75(lH m), ai2(lH m) 
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ED- 1 7 8B 



1 7 8 B : more polar 
(2S>N-{(lS)-2-[3-(tert-buty])^-hydroxypheny]]4^rbamoy]ethyl}-2-[2-amino-3- 
(2-fluoro-5-pyridyl)-N-melhyIpropanoylammo]-3-methyl-N-inethylbutanamide 



Reaction2 



Compound 
I-al78B(g) 



PcKOH), 
(g) 



McOH 
(ml) 



Reaction 
time (hi) 



Column sol. 



Amount 
(g) 



HPLC 
min 



0.100 



0.015 



5.00 



MCMeOH 
=20:1 



0.040 



15.65 



ESI-MS(Nf +1)330 



lH-NMR(CDa 3 ): (two rotamere) 6 0.50, 0.75 and 0.77, 0.95<6H, d, J=7.1-7.9Hz), 132 and 1J9(9H, s), 2.0O-230(lH, m), 
2.47. 2.83 and 3.0, 3.05(6H, s), 2.18-3.42(4H, m), 3.61 and 3.82(1H, dd, J=8.8, 3.5-4.0Hz), 4.85 and 5.07(1H, d, J=9.7Hz), 
5.57 and 5.70, 5.79, 6.11(2a m and bis), 6.55 and 6.65(1H, d. J=7.9-8.8Hz), 6.73, 6.88 and 6.97(2H. ra), 7.13(1H, brs), 
7.60-7.75(lH, m), 7.97 and 8.05(1H, bis) 



367 



WO 00/44770 



PCT/JP00/00444 



SD- 1 7 9 A 
HiS^J 1 7 9 A : less polar 
(2S)-N-{(lS)-2-[3^tert-butyl)^-hyd^^^ 
methyl-3-[4^trifluoromethyI)phenyI]propano^ 



Reacbonl 


N-Mc-Val-N-Me- 


Compound 
P8(g) 


CMPI 
<g> 


TEA 
(ml) 


THF 
(ml) 


Reaction time 
(hr) 


G)lumnsol. 


Product 


Amount 
(g> 


0513 


0.626 


0435 


03 


3000 


3 


nttcEA^ 
1:1 


I-al79A 


0330 


I-al79B 


0332 


Reaction2 


Cbrnpound 
I-al79A(g) 


(g) 


MeOH 
(ml) 


Reaction 
time (hr) 


Column soL 


Amount 
(£) 


HPLC 
rrrin 


0330 


a049 


iaoo 


3 


MCMeQH 
=20.1 


0136 


19.89 


ESI-MS(Kf4l)579 


lH-NMRtCDOa): (nw rotanxrs) 6 0.49, 0.74 and 079, 0.93(6H d, J=6.^6.8Hz), 134 and 139(9H s), 225-248(lH nfc 253, 279 
and 3.01, 3.05(6H s), 258-3.40(4H m), a74 and 3.9Q(1H m), 4.87 and 5.07(1H d, J=l 0.5- 109Hz), 5.38-5.10(2H m), 6.20(2/3H 
brs), 6.40 and 6\65{1H, d, J=7.9Hz), 6\58(l/3ri brs), &73 and 6.97(1H, d, J=7.9-&4Hz), 7.12(1H m), 727-730(2H, m), 755- 
7.60(2Hm) 
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SD- 1 7 9 B 
Ut&M 1 7 9 B : more polar 
(2S>N4(lS>2-[3-(tert4rotyIH-hy^^ 
methy]-3-[4-(trifluoromethyl)pheny]^ 



Reaction2 



Compound 
I-al79B(g) 



PdfOH), 
(g) 



MeOH 
(ml) 



Rcaaion 
time (hr) 



Column sol. 



Amount 
(g) 



HPLC 



0.332 



0.049 



1O00 



MCMcOH 
=20:1 



0.123 



2Z09 



ESI-MS(M*+1):579 



lH-NMR(CDa 3 ): (two rotamcrs) 6 0.33, 0.36 and 0.55, 0.87(6H, d, J=6.4-6.9Hz), 137 and 1.41(9H, s), 2.00-2.20(lH, ro), 
2J6, 2.92 and 2.98(6H, s), 2.60-3.21(4H, ra), 3.77 and 3.96(1H, m), 4.67 and 5.02(1H, d, J=10.6-10.9Hz), 4.96 and 5.45(1H, 
dd, J=9.0-1U, 3.4-6.0H2X 5.67 and 6.04(1H, brs), 6.57 and 6.63(1H, d, J=7.9Hz), 6.74 and 6.94(1H, dd, J=8.0-9.8, 1.8- 
2.1Hz), 7.08 and 7.16(1H, d, J=1.9Hz), 727-7J7(2H, m), 7.52-7.60(2H, m) 
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7.+- A 1 6 : gJEftj 1 8 0 ARlXB<D£jj!c7.*-A 




5 N-Me-Val-N-Me-Tyr I-al80A (less polar) flS£0!l 180A (less polar) 

(3-tBu)-NH a I-al80B (more polar) 180B (more polar) 

io igi) 

ffc£ttP9, N-Me-Va 1 -N-Me-Ty r (3-tBu) — NH 2 , 
EDCLXrmOBT©DMF»«K:»a3ITTTEA*JP^ MTft#L&. 
SJSatHTKSDPA, BlfcX9MUT8lttJU ffi*n#SfcjcTifc#U MztOlEK^* 

15 (y'J^JI/) TiSLTI-al8 0A (less polar) tl-al 
80B (more polar) 

I@2) 

I-al80A (less polar) iI-al80B (mor 
20 e polar) O^&OX^y-MMCWTN a BH 4 ^JPA, £HT 
fifcttC IN HC 1 Stt^ttA. E t 2 OT»triU ISftAaWcT 

*7&>?n'?h#5 7>c (^'J*y;W T*«LTBflWfc#* (less po 
lar.more polar) 

25 

ic^-r. 
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^D- 1 8 OA 
H JI0J 1 8 0 A : Less polar 
(2S)^H(lS)-2-[3^tert-buty0^^ 
methyl]-3-hydroxy-N-methylpropanoylamiiio}-3-methyI-N-methy]butananiide 



Rraaianl 


N^fc-VaJ-N-Mo- 
Tyr(3^Bu>NH 2 
<g> 


Con pound 
P9(g) 


EDO 
(8) 


HOOT 
(8) 


TEA 

w 


THF 
(ml) 


Reach an 
tinr (hr) 


Column sol. 


Product 


Arrouni 
(8) 


1.500 


129 


1.030 


0.824 


1.08 


30X30 


25 


nttcfitel:] 


l-al8QA 


a700 


)-al80B 


aa20 


Rcacbon2 1 


Compound 
I-alfiQAfc) 




BOH 

(nS) 


Reaction 
time (hr) 


Cbhirmsol. 


Amxini 
(8) 


hpu: 

oin 


0.700 


0.490 


3aoo 


3 


MCKfcOH=20.1 


an 


2L83 


ESJ-Nfi(MVl)-.544 


lH-NM^CDOj): (mo rotamas) 6 0.48, Q74 and 0.16, 0.92(6H, d, J=&0-7.2Hz), 135 and 3 39(9H, s), 2G5-25Q(1H m), 250, 280 and 298, 
101(fiH s), 240-336(5H m)> 3JO-170(2H m> 3_50-3.70(2H, m), 4.90 and 5.08(1H d. J=10.6Hz), 5.45(1 H m), 5 JO and 6.05(1H bts> 5.70 
and 630C1H teX 644 and d64(lH d, J^S^Hz), 6c73>7 J5(7H in) 
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SD- 1 8 OB 
%1&m 1 8 0 B : more polar 
(2S>N-{(lS)-2-[3-(tert-butyl)^-ty^^ 
methy]]-3-hydroxy-N-methylpropanoyIamino}-3-methyl-N-methylbutanamide 



Reaction2 



Compound 
I-al80B(g) 


NaBHU 
(fi) 


ElOH 
(ml) 


Reaction time 
(hr) 


Column sol. 


Amount 
(8) 


HPLC 
min 


0.820 


0.492 


30.00 


3 


MCMeOH 
=20:1 


0.060 


23.95 



ESI-MS(M*+1):544 



1H-NMR(CDQ 3 ): (two rotamere) 6 0.17.0.20 and 0.44, 0.84(6H, m and d, J=6.5-6.7Hz), 1.36 and 1.40(9H, s), 2.00- 
120(1H, ro), 2.41 and 2.90, 2.92(6H, s), 2.67^.00(13H, m),4.73 and 5.00(1H, d, J=10.5Hz), 5.20 and 5.35(1H, m), 5.83 and 
6.18(1H, brs), 6.38 and 6.51(1H, brs), 6.62 and 6.65(1H, d, J=7.9Hz), 6.75-7.20(8H, m) 
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1 7 : mmm 1 8 l Rtf 1 8 2 OS/SX^-A 




N-Me-Val-N-Me-Tjrr I-al81 fU5S#l 18 1 

(3-tBu)-NH 2 

hi) 

fc-atlBoc-A la (/3-4-pyridyl) -OH, N-Me-Va 1 
-N-Me-Tyr (3-tBu) -NH 2 WCMP IOTHFMOTT 
TTEASrJn*.. £UT*mWLtz. £J£&lC*£jQ;L, PSfX^Tttiij U fig 

IS2) 

HJI^l 8 2©{b£^tt. Boc-Ala (0-4-pyridyl) -OH 

^^t^^ji 8 1 tmc^mx'KJt^itxmtz. 

1 7 lcSfoT^$n7tft^<D^^j!i6^J^, gD-18 1 StfD- 1 
8 2 iZyfkto 
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^D- 1 8 1 

mmm i 8 i 

Ala( 0 -4-pyridyl)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 



Reaction! 


N-Nfe-Val-N-Me- 
Tyi(3-lBu>N%(g) 


Boc-AIa(beta-4- 
pyridyi>OH<g) 


CMPI 
<g> 


TEA 
(iri) 


THF 
(ml) 


Reaction 
time (hi) 


Column sd. 


Product 


Amount 

<g> 


0.680 


0500 


0.960 


052 


15.00 


24 


MCMcOH 

=3ai 


l-a!8l 


0.800 


Reaaion2 


Compound 
I-al8l(g) 


TFA 


MC 
(ml) 


Reaction 
time (hi) 


Column sol. 


Amount 
(g) 


HPLC 
nin 


0.800 


4.00 


20.00 


3 


MCJVfcOH=20:l 


0.450 


13.30 


ES-NC(M*+1):512 


lH-NMJ^aXla): (two rotamas) 6 0.40, 0.72 and 0.82, 0.96(6H d, J=63-6.7Hz), 137 and 1.42(9H, s), 2Q5-23Q(1H, m), 251, 
289 and 294, 296(6H, s\ 259-330(4H m), 4.65-5.05(1** m), 5.30(11* s), 5.45-5.Q5(lH, m), 630-d45(lH, m), 6.60-7.Q5(2H, 
mX 7.10-7.20(2H m), 8.20-8.25(2H m) 
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SD- 1 8 2 

mmm 1 8 2 

Phe(4-CN)-N-Me-Val-N-Me-Tyr(3-tBu)-NH 2 



Reaction! 


TK3-tBu>N^(g) 


CH(g) 


an 


TEA 
(ni) 


THF 
(ni) 


Reaction one 
(hi) 


GbhumsoL 


Ftoduct 


Anwl 


0620 


Q500 


Q660 


048 


15.00 


24 


JVCMaQH 
=001 


J-al82 


Q900 


Reacban2 


Gbnpound 
I-alS2(g) 


TFA 


' MC 
(ni) 


Reaction tine 
(hr) 


CbiurmsoL 


<g> 


HPLC 
nin 


Q900 


4.00 


2Q00 


4 


=201 


O520 


ldS2 


ES-NG(lrf+l)£36 


lH-MvKCOXla): (tw rocanns) 6 048, 076 and 085, Q9*(6H 4 J=6^d8hfeX L37 and 143(5H sX 220-270C1H 255, 285 and 
295, 3.05(0% s), 3.1S3i40(2H nfc 3l65-185(2H m)» 4.75-5JQ[2H nfc 54055Q(1H nfc 6406fi5(lH 6.75£85(1H 6S6- 
7.15(1H i4 7^735(ai i4 7^8-7.63(2H n$ 
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1 8 tc, nmm 1 8 3 o^^^-a^-t. 

1 8 : 1 8 3 ©£/dU*-A 

tBu p 
JvOH N J?» {J tBu 

T N CONHj CMPI. TEA.THF UU - 1 V .N^A 1J A_, 1J M«OH W 1 T A I 

^ M< Reaction! • X = SL ^ ««ection2 HjN Y "^N^CONHj 

Z o ✓v. Me o >^ Me 

N-Me-Val-N-Me-Tyr I- a 183 fgjgflij 18 3 

(3-tBu)-NH 2 

xmi) 

ft^iZ-Trp-OH, N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 RtfCMP I ©THFj&fcKft^TTTEASJn*., SfiT||#L 
EJHfcK:#£Jn*., BB»x3\>|,TJftttiU fia*j£JfoKTife# U «fifi$^ 

7^ (y'JA^) T*SliLT I - a 1 8 3 S&fc. 

1M2) 

<t&®l -a 1 8 3(DX*S-)],®mzPd (OH) 2 SJnA, TKSflffl^T 
T^fiTfti^Lfc. Pd (OH) a *»*Ufc«, , ai«**BE««ILfc3S$* 

8tCt£^T^$nfc{l:^O^J|^J^D- 1 8 3 (C^T. 
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18 3 

mmw 1 8 3 

Trp-N-Me-Val-N-Me-Tyr(3-tBu)-NH. 



Rcac&oni 


N-fvfe-VaJ-N-M> 
Ty<34Bu>NH 2 (g) 


ZrTn>Oi(g) 


• CMP] 


TEA 
(iri) 


THF 
(iri) 


Reaction tinr 
(hr) 


Cblurmsol. 


ftodud 


Amount 

(g) 


a 630 


Q700 


O660 


04S 


1S00 


24 


=601 


l-al83 




Rcacricu2 


Cbnpound 
I-al83(g) 




MeOH 
(rri) 


Reaction 
tinr (hr) 


CoJunnsd. 


(g> 


HPLC 
min 


Q700 


aioo 


2Q00 




MCMaOH 
=201 


0380 


1R14 


E3-MS(MVl>550 


IB-NM^CDCI^ (tuo roams) & 039, 0.73 and a 79, 0.93(64 d, J=63^7Hz), 1.33 and 139(9H s), 21S235(2H m), 237, 275 
and 295, 3.05(64 s), 2603.15(2H n\>, 12S340(2H m), 3.8£H05(1H m), 4.70-5.10(1H m> 630^55(l*i m), 6.65-7.20(5H m), 
7.40-7.60(2HnO 
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WJ>S«#e^6U»«©^STfrofc [Vantrappen et 
a 1 . , Regul. Peptides, 15, 143 (1 9 8 6)]. IH&L 
fc^^O+n*&jB*«fflL. ttK«fNKtl, 5 0mM Tr i s»»*T^ 

fe«^L&a»"3fclR©iM#igtt£, *iftp|©WU> (10-'M) SS&jQLfc 
£-fcr3i§M (IC S0 . nM) TJELfc. »««F- 1~F- 3 fd^-T. 

^1^^ttl+-*JilK^«*©J|JWIIt»"J-*^ 

^5 L u>}ci§^^+*Maii--M^M^©M(c>[>f-r§^^^©^ffi 

TW^fc. »&Lfc£-!f:F«fcD«fflL&+-}gB8# (5 xi 5mm) £, 2 
8tl;MW;^^ (Krebs) »»E£8$fcLfc1iiB« (organ b 
ath 10ml) *fc*3fe«#flte«SL&. (9 5%0 2 , 5%C 

0 2 ) £Krebs»i«KBttWfciIfi[U +-£»«#©«««; 

h5>7fa- tr— (isotonic transducer. ME -3 
4 0 7, ME Comme rcial, Tokyo, Japan) £;frl/T^f 
<ftffi?lg) fcffiftLfc. M©gS«7-fe^D U > 1 0" 4 M©igS^«t 

5JK*g£i o o%tit, wiz^f-rsfij^T^b/t. isitt©«tttt» mmmto 

Lfc. |g**SF- 1~F- 3 tC5*T. 
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«F- 1 



mm** 


I C 50 (nM) 


pA, 
** * » ^ 


i 


0.8 9 


8. 8 


2 


0. 7 1 


8. 7 


3 


1. 5 


8. 7 


4 


1. 6 


8. 3 


8 


0.3 5 


9. 5 


9 


1. 0 


9. 0 


1 2 


0.5 2 


9. 3 


1 4 


0. 7 0 


9. 3 


1 5 


0. 82 


8. 5 


1 6 


0.4 1 


9. 4 


1 7 


0. 7 0 


9. 1 


1 9 


2. 2 


8. 7 


2 1 


0.2 7 


9. 8 


2 2 


0. 52 


8. 3 


2 3 


0.6 7 


9. 3 


2 4 


0. 94 


9. 1 
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^F-2 





tT v ^x-^-l^fcp o fin^R 


P A 2 


9 A 


7 Q 


o n 
o . U 


9 7 


1 9 


O . 0 


O Q 
Z O 


a t; 9 


Q A 

y . u 


z y 


a yi c 


o . / 


O U 


a q i 


O 1 

y . l 


o 1 


u . / y 


9 . 5 


i o z 


a 7 c 


9 . 1 


o o 


1 7 


a 4 

o . ** 


3 4 


1 . 5 


9. 4 


3 5 


1. 7 


8. 8 


3 6 


2. 3 


8. 8 


3 7 


0.6 0 


8. 8 


3 8 


3. 0 


8. 2 


3 9 


2. 0 


8. 7 


4 0 


1. 6 


8. 6 


4 1 


3. 1 


8. 4 


4 2 


1. 2 


8. 3 


4 3 


1. 9 


8. 5 


44 


3. 6 


8. 5 


6 3 


0.6 2 


8. 4 


64 


1. 0 


9. 0 


1 0 1 


0. 24 


8. 9 


1 0 2 


0. 3 1 


9. 0 


1 0 3 


0.8 6 


8. 9 
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^F-3 





i ^ J J ^ k— < ri W-* LJ BMW 

I Ccn (nM) 




10 4 


0. 3 2 


9. 1 


10 5 


0.3 1 


9. 8 


10 6 


0. 6 2 


9. 8 




0.39 


8.7 ! 


10 8 


0. 4 3 


9. 0 


10 9 


0.17 


8. 7 


1 1 9 


0. 40 


9. 4 


12 0 


0. 27 


9. 0 


1 2 1 


0.4 1 


8. 9 


12 2 


0.4 7 


9. 0 


1 2 3 


0. 70 


9. 1 


12 4 


0. 98 


9. 1 


1 2 5 


1. 0 


9. 0 


1 2 6 


1. 9 


9. 2 


1 2 7 


1. 7 


8. 7 


1 2 8 


1. 5 


8. 7 


1 2 9 


4. 0 


8. 5 


1 3 2 


0. 86 


8. 9 
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I C 50 (nM) 


HX. MB W flJU nlUa* 

n A. 


1 3 3 


1. 1 


8. 2 


1 3 4 


1.5 


8 3 


13 5 


0 . 7 0 


8 5 


1 3 6 


6. 8 


7. 6 


1 4 0 


4. 0 


8. 2 


1 4 2 


0. 62 


8. 6 


1 4 4 


2. 0 


8. 5 


1 4 8 


4. 1 


8. 4 


1 5 1 


0.3 6 


8. 2 


1 5 5 


2. 5 


8. 1 


1 5 7 


6. 1 


8. 1 


16 3 


2. 4 


7. 8 


1 6 5 


2. 8 


8. 2 


1 6 6 


1. 8 


9. 8 


1 8 2 


2. 3 


8. 5 


1 8 3 


0.5 7 


9. 5 
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if # © ft m 



HRS (1) 



Cytt-KSt (2) 




(i) 



5 




(2) 



sfctt7x"JH5:gt. R,. R 2 , R 3 . R 4 , R s tt&&fl£F, AD^r 

>JK^, zK&S, 75 /S, h'J7;i/^P^^S. Sfctt, nMJ;Wfr£*U 
R P R 2 , R 3 , R 4 , R % <Do^PU< th—0\t. Any>JR?. HJ 7JM" 

R,tt, **JK^, fi&S£WbT^Tfc£^£*^§U~3©ti$lfcb<tt# 

a««o7;^ji'*, 75 /a, 

R 7 tt, MiWL Wti AH«*S 1 - 3©ait»l< tt» 

15 "To 

R 8 tt. assist ^)im. sfctt, i^;wi*ar. 

R 9 tt, fi&Sfc^b WT fc^l^*** 1 ~ 6 ©S^fe b < tt#8$ltt©7 
B&2£*r LT^T t> J:V»«3Mk 2-6 ©E«t> b < tt#&gM*©7 
;P<Jr~ JPg, b TV»T «k »ft*ft 2-6 ©£&% b < tt^ft«tt© 

20 7 K*»3-7C!)^n7HJl^, £fctt, gmSSrWLT^T 

fc£^7xr:;i/g£a-f. 

R 20 tt, Tic**?* *fctt, £*JU~3©tt0teb<tt£tt«tt'©7;Mr 
)Vm*m.t. R 9 tR 20 tt-igiC7ioT^^3~7©-7^D7;^;i'S 

25 R 10 tt, tR**^ Sfctt. 8*»l~3©itBfcb<tt#8*l:R©7JW* 
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R M tt, ■tftS*Wl/TV»Tt)«k^R*S)tl-3oa«|'bL<tt 
»tt«tt©7;Wr;P«, -CO-N (R l4 ) R 15 , *;^+->;pas, 

5 r 12 &> tk&s> -0R ls *a*r. 

2 ~ 6 OiS«[t) L < ttMi«<D7;^-JH, E*??ig: 2-6 ©jt&fc b < 
H^8««©7M-;H. S&MMfet (3) 

— J-R18 (3) 

10 T^snssssf. 

ck ^Btm& 1 ~ 4 <Dmm% l < tt#£»R©7; 3 ~ 7 © □ 

7)v*)im : ^^i~4©sm ; fcb<«^s^o7;^;p^vs, 

15 £fcte-N (R 14 ) R l5 £LT, M&g£^LTUT*>J;^3~7MPl©75 

r 16 «. ^^i~4©itii^©7;^;^^-r. 

R 18 *5«ktfR 19 tt, -MCftoT. £3S&S3~7©->*n7;U*;U«t>L< 

20 « -> * o 7)i>r-)vm 

<BU Cyi<3-f>H'j;HOif(i (i) R n ftliIHlT^T 
t>«k^fc*SlTaSrt^ Sfctt, (i i) R 6 «7jc^M^T*0 ;R 7 «75/ 
25 ; Rgtt^^STSD ; R 9 fcH V 7n tf;PgT&D ; R 2 - 0 tt**IK 

^T&D ; R 10 tt^^aT»0 ; R n U*JWHJ«T*0 ; R 12 ttk H 
n + ->JHT$D ;R„fitert -^;PSTS0 ; X«#;M?-;UgT& 
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0 ; Y«*;^n;HT*S. Cytfis2W\*is)\,m£1ZU7^-)m<Dt% 

2. -ISit (1) K&UT, 

3. -flSit (l) Jc&^T> 

Cyd^-JlSit (2) T^£ft3STfcD, CICIT, R P R 2 , R 3 , R 4 , R 5 ^. 
££«7j<&gT££, ft am l I2i£©^t). Sfc«^(DM^S<j{c 

4. (1) K&^T, 

Cyd*-flSi£ (2) T^£ft5ST&0, ICT, Rj^ADy^T^'S^, 

5. -fiSit (1) fc&UT, 

Cyd*-$it (2) T^$ft32T&r>, Cut, R 3 *V\D^r>M^T^^T, 
dO, R x , R 2 , R 4 , R 6 **^mt>**Ji(?T*-6*V R 2 :fccfctf 
R 3 ^-OADy>lgfT*7T, dO, R t , R 4 , R 8 ^ViTn s b7K*lR ; ? 

6. (1) Kfc^T, 

CyMS (2) T^StlSST**), R r R 2 , R 3 , R 4 , R s «, 

£$15 OS $<J>fc DtfhVyfrXutf-jm-C&^T* do, ^©fted* 

7. -flfcxfc (1) fcSJUT, 

Cyd<-$:£ (2) T;*£ft5gT&9, ddT, R,. R 2 , R 3 , R 4 , R s «, 
£n£>55^fc<£fc-Od*:r HJ^gT£-pT, do, -t©(l&*«**JR?, A 
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vmmmzn®L?zm. 

8. — JKS (1) tC&V>T, 

Cy^-ia (2) T^^n§ST$.0> HdT, R 3 #KU7;|/^o*3\H/g 
T**t»#J3lEtt©fl:£*, *■©*»*. Sfctt-t©**WfcW*L5 5M[. 

9. — IK (1) tefeUT, 

Cytf-jKifc (2) T^n4*T»D,-cCT, R 3 #~ h UMtibS^ 
1 0. HttSt (1) KfcHT, 

Cy^\ H«SSWUT^Tt>«tlri«3(liR-ca&S!il*^llE«©fl:^tt, ^©zk 
*&tt*©*^«fclf#b5*1lL fib, Cy*»3— f >K'J;«©t* 
tt. (i) R,itt«lft*ft*LT^Tt)J:^**aT***», Sfctt, (i 
i ) R,tt**IC^T*D ; R 7 «75yST*D ; R,tt^?;^T*D ; R 9 
tt-f yyae;P*T*0 ; R 20 tt7K^^T-^0 ; R 10 tt*^;m, R M tt* 
;Wt*-f ;PST»D ; R„tttHD^ST*D ; R,,ttt e r t-7*3MP 

1 1. HKSC (1) fc*V»T, 

Cy^ ^*»3-7©2/^D7;^;PSTft<&ll*«llE«©<t^tt, *©zK 
Sfctt*©M^fl9kMF*L5S4tt. fib, Cy^OA^y;H©i# 

1 2. HttS (1) \Z&\,*X, 

Cy*«7xr:;UST*0. R, ,««B»S**LTWb«k^«3(S5ST»S, fit 
1 3. -Kit (1) tc^T. 

R 6 #, *3llI^3;£te*3%>l/gT&3ff^U~l 2©^fn*U3«»cE«fc© 
1 4. —fcj (1) lc£V>T, 

R **JR? SfcttiUl^LT^TtiitJTS /STfc-SflM&K 1 ~ 1 
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1 5. -jfiSC (1) K$5VVf, 

ft£^> *©**&&, *fctt-€-0*WCIlF«l/"5*tt. 
1 6. HK£ (1) fc*V>T, 

5 R,jft«, -fyyotr;^> -fv7^;pg, s ec-y^n, t e r 

t-y^S, 3-^>^s, ^^•^>5 L ;us, ->^d^->;i,s, 7x-;p 

a*7- 7;p*o^>5WSt*58I#js i~i 5 ©ni*tia> i flfceft©^** 

10 17. -|£3t (1) fc&HT, 
1 8. -«5i (1) fc^T, 

R 10 #, 7K^M?K^c«^5 1 ;i/ST*SIf^l~l 7©li"fn^l^lCfB« 
15 (DitS®. *<Dim®. SfcK-t©SS¥«fcffgL-33ttt. 
1 9. -flSiC (1) fcfc^T, 

*-;M3\H>2k -)KF7fJH, ^^y^Jl^y^y^fM. *^>7 

*;unt-fji/S, 2-^7yu;hS, i. 3, 4-*wy77-*-2-'f* 

S, 1, 2, 4-^+l7-77V r -;P- 5— r;i/S, l, 3, 4-MJ7V*-;U- 

6-^^;i/-4-e'j5-7y >-2--fjus, ^jujjw^ji 

l -^*=u^*;i.#=;pas, 4-#;M^>*3 1 ;i/- l -br^5v>#;M* 

4-*?)V7.)V-fc—)V- 1 -tf^7-7>*;^x;i'STS-5sS^l~l 8©^ 
1*n^l^lClS«©{fc^> Sfctt-5-©H¥«fcWF«l,p5$ 0 
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2 0. (1) fc*3Vvr\ 

2 1. -«St (1) Kfcut, 

R 13 #, -fy^De;Pa, tert-^S (tBu) , 1. i-^^^i, 
2 2. -jRSC (1) KUSHT. 

Cy ffi-BA (2) Ta*Stl*£TfcD. ^T, R P R 2 , R a% R 4 , R s «; 
£tt£©:5^&<<hfc-0/$V\D^>I^T&oT, fro, *OHW»**Sf 

^;i^t»o ; r,#. -rvyDtr;^ ^yyfJI/S, sec-7 - 

tsjvn^ )v^)vm> *?>7>)i*-)U*?-)im, w^Yt^iv 
^e-r^s. x^;k&;w*E-f;ps. n-^nwwM 

-*3 L )l*)l*-)\'-l-Xl7i?>tl)l-$-)V&, 2 - 77 V 1. 3, 
4-*^5?7»/-^-2-' Ol/g, 1, 2. 4-^*^77-^-5-^* 

& i, 3, 4- MJ7V— 2— r*s, Sfctt. 6 — 4 - tru 5 
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ter t-^;PS (tBu) , 1, 1 - ?*T)\,zfu tr;i,a, S^cte, 1, 1 

5 2 3. Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) — NH 2 , Phe (4-C1) -N-Me -V a 1 -N-Me -Ty r (3 
-tBu) — NH 2 , Phe (3, 4-F 2 ) -N-Me-Val -N-Me- 
Tyr (3-tBu) -NH 2 , Phe (3-F) -N-Me - V a 1 -N-M 
e-Tyr (3-tBu) -NH 2 , Phe (4-F) -N-Me -V a 1 -N 
10 -Me-Tyr (3-tBu) — NHOM e , 2- ( (2-757-3- (4- 
7MD7i-M -Ju\L^--)V) -N-73 1 ;i'75 7) -Z-*^)V%m 2 

- (3 - t e r t ^JK4-t Ho^y7i^Jl/) -1- (2 - M 
n=t^M X9MP75h\ N- (2- (2- ( (2-75 7-3- (4-7;kt 
07i-JP) 7°abT^;W -N-^W5/) -3-^5 1 ^-y5 1| j;U75 

15 7) - 3- (3-tBu-4-kFn^->7i^) ~?u\L)V) mm. N- (2 

- (2- (2-757-3- (4-7M07xrJl/7o/V^Jl,-N-^5 : ;i/ 
757) -3-75MP) 7*?U;k757) -3- (3 - t e r t y?)V- 4 - 1 
HP^v7x-;P) 7*Dt;W 7Jl/7r5h\ N- [2- (3-tert7*?A 
-4-hKn^>7irj|/) -l - (7^>7Jl/*x;k7 5 7 73 1 ;i,) X5\»H 

20 -2- [N- (4-7MD7irjP77^y^;P) 7^^757] - 3 -7? 
Jl^^S h\ 2- ( (2-757-3- (4-7MD7i-W 7 □ tf^X 
;P) -N-75^75 7) -3-*?)mm. 2- (3-t-7*?JK4-l:h' 
D+->7xXjW -l-Mn5H^^XWSH, 2- ( (2-757- 
3- (4-7WD7xrjW -7utt-)\,) -N-7?;i/757) -3-7? 

25 ;U6S^ 2- (3-t-7 , f;i'-4-tKD^>7x^) -l-7^>7,;^ 
-;M?^X^75K. 2- (2- ( (2-757-3- (4-7M07i 
x;|/) ZfUtt-M -N-^?;i/75 7) - 3-7?;U-^f L, J;U75 7) - 
3- (3-tBu-4-.th , 0^7xZjH yn/V-Jk 2- (1- (2- 
( (2-757-3- (4-7JWD7xZJW -Jutt-M ~N-7^7 
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57) -3-75^-7^^75 7) -2- (3- t e r t7*^;i,-4-t K 

□4->7iriW x^;w -6-^^;i/-4-tru5vy>, 2- ( (2-75 

7-3- (4-7MD7xZJW ^Dkf^--;i/) -3- 
*3\>H&Bfc 2- (3- t -7*5 1 ;i/-4-hHD+^7x^;P) - l- (i, 3, 
4-**-!f5?77-;p-2— f;W X3^75h\ 2 - ( (2-757-3- 

tt 2- (3-t-7'^-4-kh*D+->7i-;H -1- (l, 2, 
*1J-^77-;i/-5-<;W F« 2- ( (2-757-3- (4-7 

J^D7i-JW 7ptT*x;W -N- 73^75 7) -3-*3\>MB« 2 - 
(3-tert7^-4-th'D*y7i-JW -1- (?7l/— ;P- .2 --f 
;W X3MI/75 h\ 2- ( (2-75 7-3- (4-7Mn7i-JP) 7a fcf 
*x;P) -N-7^75 7) -3-7^S&m 2- (3- t -7^-4 - 
tKD^->7i-;W -1- (1, 3, 4- hU77-^-2— nV) Xf^7 
5 F, Tyr (2-F ) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NH 2 , Tyr (3-F ) -N-Me-Va 1 -N-Me-Ty r (3 
-tBu) -NH 2 , Phe (4-F) -N-Me-Va 1 -Ty r (3-tB 
u) — NH 2 , N-Me-Phe (4-F) -N-Me-Va 1 -Tyr (3- 
tBu) — NH 2 , N-Et-Phe (4-F) -N-Me-Va 1— Tyr 
(3-tBu) - NH 2 , Phe (4-F) -N-Me-Va 1 -Tyr (3 
-tBu) — NHMe , N-Me-Phe (4-F) -N-Me-Val-Ty 
r (3-tBu) -NHMe, N-Et-Phe (4-F) -N-Me-Va 1 
-Tyr (3-tBu) -NHMe, N-Me-Phe (4-F) -N-Me- 
Val-N-Me-Tyr (3-tBu) — NH 2 , N-Et-Phe (4- 
F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) - NH 2 . Phe 
(4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) -NHMe, 
N-Me-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tB 
u) -NHMe, N-Et-Phe (4-F) -N-Me-Va 1 -N-Me- 
Ty r (3-tBu) -NHMe, Phe (4-F) -N-Me-V a 1 — N — 
Et-Tyr (3-tBu) — NH 2 , N-Me-Phe (4-F) -N-Me 
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-Va 1 - 'N-E t - Ty r (3-tBu) — NH 2 > N — Et — Phe (4 
-F) -N-Me-Val- N-Et-Tyr (3-tBu) - NH 2 » Ph 
e (4-F) -N-Me-Va 1 -N-E t -Ty r (3-tBu) -NHMe > 
N-Me-Phe (4-F) -N-Me-Val- N-Et-Tyr (3-t 
Bu) -NHMe, N-Et-Phe (4-F) -N-Me-Val- N-E 
t-Tyr (3-tBu) -NHMe, Phe (4-F) -N-Me-Va 1- 
Tyr (3-tBu) -NHtBu. Phe (4-F) -N-Me-Val-N 
-Me-Tyr (3-tBu) -NHCH 2 S0 2 CH 3 , Phe (4-F) -N 
-Me-Val-Tyr (3-tBu) -NHEt. N-Me-Phe (4- 
F) -N-Me-Va 1 -Ty r (3-tBu) - NHEt, N-Et-Ph 
e (4-F) -N-Me-Va 1 -Ty r (3-tBu) - NHEt, Phe 
(4-F) -N-Me-Va 1 -Ty r (3-tBu) — NHCH 2 OH, N- 
Me-Phe (4-F) -N-M e - V a 1 - T y r (3-tBu) - NHC 
H 2 OH, N-Et-Phe (4-F) -N-Me-Va 1 -Ty r (3-tB 
u) - NHCH 2 OH, Phe (4-F) -N-Me-Va 1 -N-Me-T 
yr (3-tBu) - NHEt, N-Me-Phe (4-F) -N-Me-V 
al-N-Me-Tyr (3-tBu) - NHEt, N-Et-Phe (4- 
F) -N-Me-Va 1-N-Me-Tyr (3-tBu) - NHEt, Ph 
e (4-F) -N-Me-Va 1 -N-Me-Ty r (3-tBu) — NHCH 
2 OH, N-Me-Phe (4-F) -N-Me-Va 1 -N-Me-Ty r 
(3-tBu) - NHCH 2 OH, N-Et-Phe (4-F) -N-Me- 
Val-N-Me-Tyr (3-tBu) - NHCH 2 OH, Phe (4- 
F) -N-Me-Va 1 -N-E t -Ty r (3-tBu) -NHEt, N-M 
e-Phe (4-F) -N-Me-Val- N-Et-Tyr (3-tBu) 
- NHEt, N-Et-Phe (4-F) -N-Me-Val- N-E t -T 
yr (3-tBu) - NHEt, Phe (4-F) -N-Me-Va 1 -N- 
Et-Tyr (3-tBu) — NHCH 2 OH, N-Me-Phe (4-F) - 
N-Me-Val- N-Et-Tyr (3-tBu) - NHCH 2 OH, N- 
Et-Phe (4-F) -N-Me-Val- N-Et-Tyr (3-tB 
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u) - NHCH 2 OH, Phe (4-F) -N-Me-Va 1— N — Me— T 
yr (3-tBu) -NHcPr, &«fctfPhe (4-F) -N-Me-Va 1 
-Tyr (3-tBu) -NHnPr Phe (4-F) -N-Me-Va 1 - 
Tyr (3-tBu) -NH i P r frt>tzZ>lt£®jmfrt>m$l2tl2>m*m 1 IS 

2 4 . m&m i~23 o^-rtLfr i mammons® z^m^ t lt-^t 
25. 3o^Tn^uiide©o{b^^WT-5^^u>i/-fe 
io 2 6. n *m i~23 ©u-rn^ 1 miztmoit^^m^t ltisg? 

2 7. fjf3fcgil~2 3 0^m75U3ll3lEife©^tl^?i^(i:LT^Wr 
2 8. (4) 

15 n »"«R,o 

(it*, Cy, R 6 , R 8 > R 9 , R 20 , R 10 , R 12 , R 13 , X&iztfYte, m 

R 7 ' \Z. tK^M^ &^£ft£M&g£#LTV>T&cU^^ 1-301: 

tt#8*M*<D7;wwk -co-n (r 14 ) r 15 (zzr\ r 14% r 15 «ii 

2 9. -j&xt (5) 
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(5) 



Cy, R 6 , R 8 , R 9 , R 20 . R 10> R 12 , R 13 , X&J;rj?Y«, II 

R 7 " tt. ««anTlrJTt>-«k^fi»S*WLTWb«k^*» 
1 ~ 3 <3it0& L < tt#tt8tt®7;P*JUS, fiW*nT^Tt>*lri*Jj|K*# 

iS*fcL<tt#tt«tt07;Mr;hK. -CO-N (R 14 ) R 15 (ddTv R 14 , 
3 0. HR3C (6) 



(^t>, r 8 . r 9 , r 20 , r io . R ia , r 13 , &£ztY\z, rnxmitzavt 

KB«8l«07m -CO-N (R 14 ) R 16 (ZZT\ R 14 , R 1S 

»**bw**^i~30it«,t)L<tt»tt«itt©7;i/*;u*, a 

3 1. -jRS (7) 




(6) 




(7) 
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(st*, cy, r 6 > r 8 , r 9 , r 20 , is«ttfxtt, tmmiiz&nztmi: 
r 7 " a, tk^m^, um^nx^xh^m^m^Lx^Th^mm^. 

3 2. HKit (8) 



R j j ' ' ' ' tt, zK&ft^ itl^f LT^T% il^It 1 ~ 3 ©li 
fcb<te#&i!1*<Z>7;i^Jl^ -CO-N (R 14 ) R I5 (CCT. R 14> R 

5 t/TV^3i& 1 ~ 3 <DUm$> L < te#&Sy#©7;i^;PS, 

R 12 ' «\ Tk&S, SfcfcL -OR 16 (d^T. R 16 Hff^l (C&tt-Sxi: 
) ) 

3 3. (9) 



(St*, cy, R 6 e«i*«iK:*^sii^i:*i**ar. 




(8) 




(9) 
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3 4 . (10) 
Re 

5 "20 "9 

10 Ti$tl5^. Sfctt*®3i¥MtCffgL3.5&. 
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